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ABSTRACT 
E-invoicing diffusion has been more limited than expected. As a result, there is a lack of 
information about firms’ experiences after adopting e-invoicing. In contrast to existing 
research focused on the theoretical expected benefits, this study empirically tests a 
comprehensive performance framework for e-invoicing. The aim of this paper is to 
analyze the performance of firms that use e-invoicing. We test some of the main factors 
related to the usage of e-invoicing: (1) perceived security, (2) perceived usefulness, and 
(3) users' trust in the IT. Moreover, we propose that the habit acquired using this tool is 
an important antecedent of the perceptions of its users. Our results show that habit 
creates a positive information feedback loop and will allow the firms to be able to benefit 
from the advantages of e-invoicing. 
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E-invoicing, performance, habit, perceived security, trust, perceived usefulness. 

 

1. Introduction 
E-invoicing is the electronic transfer of billing and payment information, via the Internet or other 
electronic means, between parties involved in a commercial transaction - businesses, the public sector 
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and/or consumers - (European Commission, 2009). It links the internal processes of enterprises to the 
commercial system and may become an important part of an efficient financial supply chain. It speeds 
up the transmission of information via the online communication system and its intrinsic advantages are 
very interesting for firms: low operation costs, fewer administrative errors and the elimination of 
postal delays, among others (Hani, 2001; Berez and Sheth, 2007). 

Since the late 90s, e-invoicing has been considered as a possible “killer application” in e-commerce, 
which may fundamentally change the way customers receive and pay their bills (Buchanan, 1998). 
Nevertheless, the number of user firms in the EU at the end of 2009 (15%) was significantly lower than 
initially expected, so there is little information about post-adoption experience. Furthermore, the 
published research about this tool deals with its expected theoretical benefits (Hani, 2001; Haq, 2007), 
without empirically studying its application.  

The main objective of the present study is to analyze firm performance when using e-invoicing on a 
regular basis. We propose that the habit of using this tool acts as the principal antecedent of the 
perceptions of user firms. Habit allows the user to appreciate the benefits of the IT and to evaluate 
more precisely the improvements in performance coming from e-invoicing usage. Our results will 
allow us to know how and why firms continue using e-invoicing, which are still critical issues for 
technology management researchers and practitioners (Bell, 2004; Cho et al., 2009). 

We focus on just one country because it is not possible to compare between countries given the lack of 
homogeneity in the transposition of the EU Directive about e-invoicing. We have chosen the case of 
Spanish firms because this country has an adoption rate similar to the European average (12% 
according to the European Commission, 2009). Moreover, it is one of the five EU member states 
whose public sector is more committed to e-invoicing (the other four countries are Denmark, Finland, 
Italy and Sweden). 

The paper is organized as follows. Firstly, the theoretical framework is explained, analysing the 
variables that we consider are important for explaining e-invoicing performance. Subsequently, the 
research model is designed and the hypotheses formulated. Thirdly, the methodology section describes 
the characteristics of the sample, the variables included in the study and the measurement scale 
assessment. Then, the research hypotheses are tested and the findings obtained are explained. Finally, 
the conclusions and managerial implications are discussed. 

2. Theoretical framework 
In recent years, the European Commission has defined the important factors in the diffusion process of 
e-invoicing. It states that some of the main requirements are (1) perceived security, (2) perceived 
usefulness, and (3) trust in e-invoicing (European Commission, 2009). Given that the firms analyzed 
have experience with e-invoicing, we consider it important to include two key factors to study its 
successful implementation and continued employment: acquired habit as an antecedent and the 
performance the firm perceives from the use of this tool.  

2.1. Perceived Security  

Lack of security is one of the most important barriers to the development of e-commerce and the 
financial transactions carried out over the Internet (Ranganathan and Grandon, 2002). Ignorance of 
how the Internet works increases users’ fears that hackers or a third party will gain access to their 
financial secrets or disclose their personal information (Pavlou, 2003). Security reflects the perception 
of reliability of the payment methods used and the mechanisms of data transmission and storage 
(Kolsaker and Payne, 2002). In spite of the technological advances in recent years to increase the 
security of web-based transactions, firms are still concerned about conducting their relationships with 
suppliers and customers via the Internet, so they must perceive security during their interaction in 
order to continue using the IT (Kousaridas et al., 2008; Kim et al., 2010). 

E-invoicing must satisfy strict security requirements if it is to become part of a firm’s financial 
practices (Kaliontzglou et al., 2006). Some of these security requirements are related to relationships 
with other agents (authentication and non-recognition of transactions), while others are derived from 
the technological culture of the firm (security policy, electronic storage of e-invoicing, etc.). All these 
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security characteristics are very important in the development of e-invoicing as they transmit a better 
image of its working and increase the trust of user firms.  

2.2. Perceived Usefulness 

Perceived Usefulness (PU) is a key variable in the Technology Acceptance Model of Davis (1989). It 
represents the degree to which users of an IT consider that its usage will improve their performance, 
providing bigger organizational advantages than either the status quo or its precursor (Wu and 
Chuang, 2009). If users consider that the IT is necessary (Klopping and McKinney, 2004), PU 
modifies their behavior and predicts continued IT usage, as different TAM studies have shown. When 
users gain experience, they pay more attention to the improvement in performance derived from 
continued usage of the IT (Karahanna et al., 1999). Therefore, to develop a post-acceptance model of 
an IT, PU must be included (Bhattacherjee, 2001; Liao et al., 2006).  

One of the attractions of e-invoicing is the intrinsic advantages of its usage[1], already mentioned in the 
introduction section. These benefits determine expected usefulness and normally lead to an 
improvement in performance (Hani, 2001; Haq, 2007). So, the perceived usefulness of e-invoicing 
could be one of the key drivers of its acceptance and general diffusion. 

2.3. Trust 

The importance of trust in e-business has been widely analyzed by previous research from many 
literature streams (Pavlou, 2002; Yousafzai et al., 2003). In strategy and marketing literature, trust has 
been related to benefits such as richer information (Lo and Lie, 2008), competitive advantage (Barney 
and Hansen, 1994), firm performance (Garcia et al., 2008) and attainment of long-lasting and 
profitable relationships (Flavián et al., 2006). From an economic perspective, trust reduces transaction 
costs (Bromiley and Cummings, 1995) and, in the organizational literature, trust has been posited to 
operate as a governance mechanism (Bradach and Eccles, 1989). In general, trust has been source of 
fundamental positive consequences.  

In IT research, there is no consensus on the definition of trust since both the type of IT considered and 
the context affect its meaning (Palmer et al., 2000). In the business context, we consider that trust is 
the subjective beliefs with which the firm assesses that it will perform tasks using an IT, irrespective 
of its ability (Doney and Cannon, 1997 and Bhattacharya et al., 1998, among others). It can be 
highlighted that trust is founded on the subjective probability that the IT works; it is not an objective 
anticipation (Bhattacharya et al., 1998; Pavlou, 2002).  

Some authors have analyzed the role of trust by distinguishing different stages: trust before usage of 
the IT (pre-trust) and after usage (post-trust) (McKnight et al., 1998; Chiou, 2004). In the first stage, 
users are not familiar with the IT, so trust formation is based on issues such as their propensity to trust 
(Teo and Liu, 2007). Nevertheless, once users have acquired experience with the IT, some perceptions 
determine their level of trust. The present study analyzes post-trust, since the firms studied use e-
invoicing. Therefore, we consider that users' trust in the correct functioning of an e-invoicing system 
and in its benefits may reduce the perceived disadvantages of the change from hard-copy invoicing. 

 

2.4. Habit 

Habit reflects automatic behavior tendencies developed during the past history of the individual 
(Limayem and Hirt, 2003; Liao et al., 2006). Past and present behavior can constitute a barrier to 
change because of the non-transferable system learning acquired (Keaveney and Parthasarathy, 2001). 
However, when behavior is repeated and becomes usual, it is guided by automated cognitive 
processes, rather than by elaborate decision processes (Aarts et al., 1998). The meta-analysis research 
from Ouellette and Wood (1998) offers sufficient support for considering present behavior as an 
additional factor to the classical theories that explain performance. Habit involves learning and causes 
automatic responses to specific situations (Oullette and Wood, 1998; Limayem and Hirt, 2003) which 
can be performed quickly in parallel with other activities. Habit is a behavioral preference in the 
present and guarantees that the user will always behave in the same way, effortlessly and 
unconsciously (Arts et al., 1998). The relationship between habit and future behavior was already 
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proposed by studies such as LaBarbera and Mazursky (1983), which consider that activity carried out 
is the best predictor of future behavior.  

In the IT field, none of the models used to study usage intentions (TAM, TPB, IDT, etc.) have 
included habit as an explanatory factor (Gefen, 2003) because most of them have analyzed the user’s 
first use. However, once people have employed the IT and gained experience, habit becomes a primary 
predictor of their behavior and explains their perceptions and attitudes. Gefen (2003) states that force 
of habit dictate many behavioral intentions with an IT because previous behavior often determines 
current behavior independently of any rational assessments (Chaudhuri, 1999). Thus, examining the 
influence of habit on user behavior can improve our knowledge about the perceived performance of e-
invoicing.  

2.5. Performance 

Research about inter-organizational relationships and IT has focused on concepts such as trust, 
satisfaction and commitment, which Ulaga and Eggert (2006) call soft variables. Nevertheless, most of 
these papers have not included a performance variable, which is interesting to evaluate the results 
obtained by firms (Gil-Saura et al., 2009). Performance is a concept which measures how well a firm 
achieves its objectives (Hamon, 2003; Ho, 2008), i.e. the firm’s efficiency and its effectiveness in 
achieving its goals (Robbins and Coulter, 2002). Schermerhorn et al. (2002) consider that performance 
refers to the quality and quantity of individual or group work achievement.  

In the IT arena, performance includes the frequency of solving operational obstacles (Arora, 2002; Ho, 
2009) and the success of the implementation of the IT (Ifinedo and Nahar, 2009). It is determined by 
the achievement of the expected benefits and promotes sustained usage of the IT, i.e. its 
"routinization" (Hage and Aiken, 1970; Saga and Zmud, 1994). Following Garcia et al. (2008), it 
could be affirmed that performance reflects the degree of satisfaction perceived during the application 
of an IT in the firm. Therefore, it is logical to consider that performance explains the intention of 
continuing to use the IT (Chiou, 2004), which will increase its diffusion and development. In the case 
of e-invoicing, performance is related to an increase in productivity, a reduction of costs, and an 
improvement in the relationships of the firm with its customers and suppliers (Kositanurit et al., 2006; 
Park et al., 2007). 

3. Research design and hypotheses 
Figure 1 shows the research model. Habit is a necessary condition in order for the user firm to accept 
e-invoicing. It is modeled as a determinant of the perceived usefulness, security and trust in e-
invoicing which, in turn, influence the firm’s performance.  
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accompanied by a corresponding security policy, which should establish some norms related to the 
framework of trust (Kaliontzglou et al., 2006). In this context, we propose the following hypothesis:  

H4. Perceived security about e-invoicing has a positive effect on user trust.  

The relationship between PU and trust has been controversial. While several works have found that 
PU influences initial user trust towards an IT (Kofaris and Hampton-Sosa, 2005; Chen and Barnes, 
2007), other authors consider that post-trust is an important antecedent of PU (Pavlou, 2003; Wu and 
Chen, 2005; McCloskey, 2006). The latter research strand states that trust in an IT improves users’ 
evaluations of its usefulness (Gefen et al., 2003; Cao et al., 2005; Tung et al., 2008), provides 
expectations of successful interactions, and improves IT adoption (Pavlou and Gefen, 2004; 
Rotchanakitumnuai and Speece, 2009). We propose that, without trust in e-invoicing, PU cannot 
guarantee that users will actually employ this IT in its business activity (Rotchanakitumnuai and 
Speece, 2009). Therefore, we hypothesize the following relationship: 

H5: Trust in e-invoicing will positively affect the user firm’s perceived usefulness. 

The main behavioral consequence of the successful implementation of an IT is the improvement in 
performance derived from its employment, and it is determined by the experiences of users during 
their interaction. With respect to e-invoicing, we analyze whether the perceptions of usefulness, 
security, and trust enhance the performance of the firm.  

Research based on DeLone and McLean’s model of Information System success includes PU as a 
determinant of user satisfaction (Seddon and Kiew, 1994; Seddon, 1997; Konradt et al., 2006). Users 
who consider the IT useful will be more satisfied with their interaction and, therefore, value the effect 
of the IT on their performance more highly (Bhattacherjee, 2001; Konradt et al., 2006; Tung et al., 
2008). Devaraj et al. (2002) establish that the perceived usefulness of e-commerce is a significant 
antecedent of consumer performance. For e-invoicing, the fact that its employment decreases 
administrative errors and lowers operational costs, among others consequences, makes firms feel more 
satisfied with this IT and evaluate their performance positively. We state the following relationship:  

H6. The perceived usefulness of e-invoicing has a positive effect on firm performance. 

Moreover, if the level of perceived security in the IT is very low, users are unlikely to participate until 
solutions are implemented to allay their fears (Tsiakis and Sthephanides, 2005; Tao, 2009). Some 
studies find that users’ perception of security dominates their decisions to use e-payment systems 
(Tao, 2009; Kim et al., 2010). In the same line, we consider that perceived security will improve 
performance. Therefore, we propose the following hypothesis:  

H7. The perceived security of e-invoicing has a positive effect on firm performance. 

Regarding the relationship between trust and performance, Smith (2006) states that lack of trust in the 
IT usually hinder the achievement of the desired results. Lee and Turban (2001, p. 81) consider that 
users’ trust is related to three factors: (1) the perceived technical competence of the IT, (2) the 
perceived performance level of the IT, and (3) the human operator’s understanding of the 
characteristics and process of the system. The influence of trust on performance seems evident 
(Pavlou, 2002; Pavlou and Gefen, 2004) as the former improves user behavior with the IT and increases 
the likelihood that the expected benefits are obtained (Chiou, 2004; Lin and Wang, 2006; McCole et 
al., 2009). Therefore, we will test the following relationship for e-invoicing: 

H8. Trust in e-invoicing positively influences firms’ performance 
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4. Methodology 

4.1. Sample 

Since 2003, Spanish legislation has allowed the use of e-invoicing, giving it the same value as its 
paper equivalent. According to the Spanish Tax Agency, the only requirements for a firm that wishes 
to adopt e-invoicing are: to accept the legal conditions established by the EU, to have a computer and 
to establish an Internet connection. Moreover, the Tax Agency and the Spanish Banking Association 
have elaborated a standardized e-invoicing software called “Facturae”, which can be downloaded free 
of charge by any firm. In this way, they hope to eliminate hard-copy invoices and bring about savings 
of 15,000 million euros, 1.5% of the country’s GDP. 

Although the characteristics of the business structure in Spain are not identical to those of other 
European countries, the country’s track record and level of diffusion with respect to the e-invoice 
make it an interesting study case.  

In order to carry out this research, a Computer Assisted Telephone Interviewing (CATI) survey was 
conducted. The information refers to the firm as a whole, not to each of its employees. Consequently, 
the questionnaires were addressed to the managers responsible for the use of IT in the firm and they 
were requested to answer on behalf of the firm. The data were compiled between the months of 
October and December, 2007. 

To guarantee the representativeness of the sample, random quota sampling was employed, according 
to sector and size criteria and the distribution of Spanish firms. A total of 1,443 telephone calls were 
made and 1,193 valid surveys were obtained. We selected all the firms that had employed e-invoicing: 
109 firms. There were no restrictions about the system used (for example, PDF, XML, EDIFACT, 
html, doc, xls, or jpeg) in order to avoid limitations derived from the non-application of a specific 
system. After the refining process, a total of 100 valid cases were obtained (8.38%).  

4.2. Operationalizing variables and measures 

Research constructs were operationalized using several items adapted from previous research, as shown 
in Table 1. All the variables were measured using 7-point Likert scales (1, totally disagree; 7, totally 
agree). Perceived usefulness (PU) was obtained from the Technology Acceptance Model (Davis et al., 
1989), and Perceived security (PS) refers to the need for the e-invoice to guarantee the safe transmission 
of the information (O’Cass and Fenech, 2003; Pikkarainen et al., 2004). Habit has been measured based 
on a scale included by Gefen (2003).  

Following Wang and Lead (2007), the trust construct has been selected and designed in a way that 
should lead to understanding how IT mechanisms affect firms' performance. We have treated trust as a 
unitary concept which analyzes whether e-invoicing is trustworthy and reliable (Lee et al., 2007; 
Lemire et al., 2008). Lastly, performance refers to success in the implementation of e-invoicing and 
was adapted from the research of Park et al. (2007) and Kositanurit et al. (2006). According to both 
these papers, IT success has been measured through features such as enhanced productivity, task 
performance improvement, decision effectiveness and the time necessary to carry out a task. This 
focus is consistent with other research such as Weill and Olson (1989) and Ifinedo and Nahar (2009), 
which reject the inclusion of financial measures to assess performance or effectiveness. We developed 
a scale with four items, which has been adapted to the characteristics of the e-invoice. The first item is 
derived from Igbaria et al. (1997) and Gefen et al. (2005) and describes the enhancement of the 
productivity of the job (PERF1). Other items are related to the reduction of the cost of performing 
tasks (PERF2) and to improvements in the relationships with customers and suppliers (PERF3) 
(Kositanurit et al., 2006). Furthermore, the degree of overall satisfaction with e-invoicing has been 
included (PERF4) (Park et al., 2007).  
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TABLE 1.  
Measurement of the variables 

Variables Items 

HABIT 
(Gefen, 2003) 

My firm usually employs e-invoicing in its transactions with other 
agents 
E-invoicing is the favorite tool of my firm to manage its transactions 
The percentage of invoices that are managed electronically by my firm 
is high 

PERCEIVED SECURITY 
(Ranganathan and 
Ganapathy, 2002; O’Cass 
and Fenech, 2003; 
Pikkarainen et al., 2004) 

My firm thinks that the e-invoice has mechanisms that ensure the safe 
transmission of the information 
My firm thinks that the e-invoice guarantees the security of the data 
from third parties  
My firm thinks that the e-invoice has sufficient technical capacity to 
ensure that the data I send will not be intercepted by hackers 

TRUST 
(Wang and Head, 2007; Lee 
et al., 2007; Lemire et al., 
2008) 

Based on my firm’s experience with the e-invoice, my firm can trust 
in it 
Based on my firm’s experience with the e-invoice, my firm believes it 
is reliable 
Based on my firm’s experience with the e-invoice, my firm believes it 
provides good service 

PERCEIVED 
USEFULNESS 
(Davis et al., 1989; Grandon 
and Pearson, 2004) 

The e-invoice is useful in my firm 
The e-invoice enables my firm to accomplish specific tasks more 
quickly 
Using the e-invoice improves my firm’s performance 

PERFORMANCE 
(Igbaria et al., 1997; Gefen 
et al., 2005; Kositanurit et 
al., 2006; Park et al., 2007)  

The e-invoice increases the productivity of performing tasks 
The e-invoice reduces the costs of performing tasks 
The e-invoice improves relationships with customers and suppliers  
The performance of the firm in conducting its tasks using the e-
invoice has been satisfactory  

   
It must be highlighted that the absence of common method bias was corroborated, since Harman’s 
single factor test found that all the indicators do not load onto a single factor (Podsakoff et al., 2003; 
Morgan et al., 2004). 

4.3. Measurement scale assessment 

In order to guarantee measurement reliability and validity, a confirmatory factor analysis (CFA) 
containing all the multi-item constructs in our framework was estimated with EQS 6.1 (Bentler, 1995), 
using the maximum likelihood method. The results obtained are shown in Table 2. 

The results suggest that our measurement model provides a good fit to the data: S-B= 167.91, df= 94, 
p= 0.00; RMSEA= 0.089; NFI= 0.875; NNFI= 0.907; CFI= 0.938. As evidence of convergent validity, 
the CFA results indicate that all items are significant (p<.01), related to their corresponding factors, 
whose standardized loadings are higher than 0.60 (Bagozzi and Yi, 1988), and have an R2 higher than 
0.50 (Jöreskog and Sörbom, 1993).  

 

 

 

 

TABLE 2.  
Internal consistency and convergent validity of the theoretical construct measures 
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Variable Item Factor 
loading 

Robust t-
value R2 Composite 

reliability AVE 

HABIT 
HAB1  0.91 14.59 0.83 

0.94 0.85 HAB2 0.98 20.46 0.96 
HAB3 0.88 13.50 0.79 

SECURITY 
SEC1 0.88 9.64 0.78 

0.89 0.73 SEC2 0.95 10.05 0.90 
SEC3 0.72 7.84 0.53 

TRUST 
TRUS1 0.96 11.07 0.93 

0.93 0.82 TRUS2 0.96 9.85 0.93 

TRUS3 0.79 6.64 0.62 

PERCEIVED 
USEFULNESS 

PU1 0.76 7.00 0.57 
0.93 0.81 PU2 0.98 10.95 0.97 

PU3 0.95 10.27 0.91 

PERFORMANCE 

PERF1 0.81 8.70 0.65 

0.98 0.91 
PERF2 0.82 8.46 0.67 
PERF3 0.86 11.04 0.74 
PERF4 0.77 10.05 0.58 

   
Table 3 also demonstrates the high internal consistency of the constructs. The composite reliability of 
each factor was higher than 0.60 (Bagozzi and Yi, 1988), the average variance extracted (AVE) was 
also greater than 0.50 (Fornell and Larcker, 1981) and Cronbach’s alpha values exceed the reference 
value of 0.7 (Nunnally and Bernstein, 1994). 

TABLE 3 
 Discriminant validity of the theoretical construct measures 

Factors Confidence Interval 
HAB-SEC (.118 .534) 
HAB-TRUS (.284 .572) 
HAB-PU (.363 .647) 
HAB-PERF (.358 .650) 
SEC-TRUS (.533 .793) 
SEC-PU (.101 .469) 
SEC-PERF (.287 .707) 
TRUS-PU (.230 .654) 
TRUS-PERF (.326 .762) 
PU-PERF (.575 .819) 

   
As shown in Table 3, evidence for the discriminant validity of the measures was provided by checking 
that none of the 95 per cent confidence intervals of the latent factor correlation matrix contained a 
value of 1.0 (Anderson and Gerbing, 1988). On the basis of these criteria, we concluded that the 
measures in the study exhibited sufficient evidence of reliability and convergent and discriminant 
validity.  

5. Findings 
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We tested the proposed conceptual model (Figure 1) using structural equation modeling. The empirical 
estimatations for the main-effects are shown in Table 4. The goodness of fit indices reach the limits 
recommended by Hair et al. (1999): S-B X2= 170.55; df= 96; p<0,00; NFI= 0.874; NNFI= 0.909; 
CFI= 0.927; IFI= 0.928; RMSEA= 0.088.  

TABLE 4. 
Structural model results 

Hyp. Path Standardized Path 
Coefficients 

Robust 
t-value 

H1 Habit P. Usefulness 0.39*** 3.17 
H2   Habit P. Security 0.33*** 3.15 
H3 Habit Trust 0.24*** 2.71 
H4 P. Security Trust 0.58*** 5.25 
H5 Trust P. Usefulness 0.27* 1.87 
H6 P. Usefulness Performance 0.57*** 3.80 
H7 P. Security Performance 0.25** 2.00 
H8 Trust Performance 0.12 0.77 
*** Significant at 99%, ** Significant at 95%,  * Significant at 90% 

   
An examination of the estimated model parameters shows that habit influences the perceptions of the 
user about e-invoicing. The more frequent the use of the tool, the higher the perceived security (β1= 
0.33), usefulness derived from usage (β2= 0.39) and experienced trust (β3= 0.24). So, we can affirm 
that habit causes an increase of trust in e-invoicing and more awareness of security and of the benefits. 
H1, H2 and H3 are supported. If we only take into account the significant relationships in the model, 
the standarized global effect of habit on performance is 0.37. 

The security experienced by the user firm significantly improves firm trust (β4= 0.58) and 
performance perceptions (β7= 0.25). From these results, we would highlight the importance of 
designing secure systems of e-invoicing in order to provide users with the greatest possible guarantees. 
H4 and H7 are supported. 

Trust resulting from e-invoicing use causes a greater perception of the benefits of using the IT. 
Nevertheless, trust does not have a direct effect on performance but exerts its influence on usefulness 
(β5= 0.27). Therefore, for the data analyzed, H5 is supported and H8 is rejected.  

Perceived usefulness is the most important factor (β6= 0.57) influencing firms' performance from 
using the IT. This result indicates that the bigger the perceived usefulness of e-invoicing, the better the 
firms' evaluation of their performance. H6 is supported. PU acts as a mediator between the trust in and 
the perceptions of the user with respect to e-invoicing and the firms' final behavior. Finally, the global 
explanatory power obtained by our model for performance is 60%.  

6. Conclusions 
In spite of the numerous advantages of the adoption of e-invoicing, its diffusion rate is much less than 
initially expected. This is because this tool does not offer enough guarantees to potential adopters. 
This work has analyzed the experiences of firms with e-invoicing, contributing real data about its 
usage. Our results identify factors that improve firm performance. 

The first important conclusion is the role of habit in the diffusion of e-invoicing. The benefits of this 
IT cannot be derived from its first use but only from continuous usage. From our results it can be 
concluded that, if a firm uses e-invoicing habitually, it will perceive more usefulness, security and 
trust in the use of the tool. These factors explain the subsequent improvement in performance from IT 
usage, which will consolidate previously acquired habit. Thus, habit constitutes the corner stone for 
the acceptance of an IT, ensuring its long-term viability (Bhattacherjee, 2001; Premkumar and 
Bhattacherjee, 2008). 
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Secondly, we would like to highlight the effects of perceived security, which are an important aspect 
in user firm behavior. For the firm to accept the IT, it must be sure that the information provided will 
not be used for fraudulent goals. If the firm finds security during its first interactions, it will trust in the 
benefits that could be obtained as well as in the achievement of the goals it initially expected, so its 
evaluation will be more positive. Thus, security enhances firm trust and gives the user a perception of 
better performance. 

Thirdly, the role played by perceived usefulness in e-invoicing can be highlighted. This variable exerts 
a high influence on firm performance and acts as a trust mediator. As can be observed in various 
reports on e-invoicing (European Commission, 2009), cutting costs and reducing administrative errors 
are important factors in the decision to implement this tool. Our results highlight the importance of 
these benefits and reaffirm these statements, using information that has been obtained from the direct 
experience of firms that use this IT. Usefulness is a sufficient condition for firms to increase e-
invoicing usage.  

Finally, it is important to stress the effect of trust in this IT. This trust is obtained from continuous 
usage and improves the performance of firms when using e-invoicing. 

7. Implications, limitations and future lines 
The results obtained from the present work make an important contribution to the literature and have 
several implications for firms. 

One of the main interests of our research is that, to the best of our knowledge, it is one of the first 
studies that have investigated the performance of experienced users of e-invoicing. The few papers on 
this IT are usually descriptive and/or exploratory. Our results have helped to fill this gap, at least 
partially, by empirically testing the importance of habit, perceptions and trust in firms with experience 
in the use of e-invoicing. These firms can make a significant contribution to the diffusion of e-
invoicing because, if they are satisfied with the performance obtained, they will disseminate positive 
word-of-mouth that may attract new firms. They will promote the idea among the firms in their 
environment, build support, overcome resistance and ensure that the tool is implemented.  

Another contribution of our research is the proposal of a comprehensive performance measurement 
framework for e-invoicing. Companies interested in adopting e-invoicing will know benefits related to 
its use as well as the effects on their performance. In order to achieve this improved performance, 
firms should use this tool continuously and develop a habit that allows them to benefit from all the 
advantages of the IT. As Gefen (2003) states, habit creates a positive information feedback loop in 
which the IT will gain more and more market share due to the cognitive and other switching costs. 
Developers must design systems of e-invoicing that suit customers habits and encourage its diffusion. 

As with the e-payment system (Tao, 2009), there is a direct relationship between security and trust. 
Technical protection will increase perceived security, which is an essential concept in the 
understanding of the development of e-invoicing. Regarding the importance of trust, we would advise 
firms that wish to adopt e-invoicing to make an effort to deal with the psychological barriers involve 
in this adoption. In this way, they will be able to perceive the benefits of the new system more 
realistically, accelerate the learning process and improve future actions. These psychological barriers 
can be overcome via improvements in employee training, not only the ones that are using the tool but 
all the staff in the company. Training decreases levels of resistance, improves user habit and increases 
the possibility of a successful use of the IT (Bradford and Florin, 2003). The firm will acquire more 
familiarity with e-invoicing if it eliminates any kind of prejudice and resistance from its employees. 

As with any investigation, our study has certain limitations. Firstly, we should mention our use of 
cross-sectional data, which means that our analysis lacks a temporal dimension so we cannot observe 
the evolution in firms’ acceptance of technology. Consequently, as a future line of research, we want 
to test the model presented here over a continuous period, thereby determining the variation in the 
importance of the perceptions and performance in successive years. Secondly, we would also like to 
analyze the perceptions of firms that have not yet adopted e-invoicing and compare them with the 
behavior of user firms. This comparison will allow us to compare the beliefs of non-user and user 
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firms. In this way, false beliefs about the adoption and subsequent use of the IT could be eradicated 
and the limitations that are impeding its diffusion will be overcome. Lastly, in future research, we will 
test the development of e-invoicing in different countries, in order to make a cross-national 
comparison and to identify the differences in habit, perceptions, trust and performance. 
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