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Key factors for the adoption and subsequent
use of e-invoicing

factores clave en la adopción y posterior uso
de la facturación electrónica*

a b st r ac t

E-invoicing is considered to be one of the most impor-
tant ICTs created in recent years. However, in spite of 
its benefits, the adoption rate in most countries has 
not reached 20%. The objective of this paper is to find 
out the key factors that influence the adoption and 
subsequent use of e-invoicing. The key factors that we 
analyze are ease of use, usefulness, compatibility and 
security in the electronic transmission of data. We 
study two groups of Spanish firms: those that have 
not adopted this ICT into their activity (non-users), 
and those that have already adopted e-invoicing and, 
thus, have experience of its characteristics (adopters). 
Our results show that the influence of the key factors 
varies for each group, and they identify those aspects 
that should be taken into account to improve the dif-
fusion of e-invoicing. 

Key words: E-invoicing, adopters, perceived compati-
bility, perceived security.

 

r e su m e n

La facturación electrónica se ha considerado una 
de las tecnologías más importantes surgidas en los 
últimos años. Sin embargo, a pesar de sus nume-
rosos beneficios, su tasa de adopción en la mayo-
ría de los países no ha alcanzado el 20%. El objetivo 
del presente artículo consiste en averiguar los facto-
res clave que influyen en la adopción y posterior uso 
de la facturación electrónica: facilidad de uso, utili-
dad, compatibilidad y seguridad percibida durante 
la transmisión electrónica de los datos. Así, se han 
analizado dos grupos de empresas españolas, por un 
lado aquellas que todavía no utilizan esta tecnología 
en el desarrollo de su actividad (no usuarias), y por 
otro, empresas que ya emplean facturación electró-
nica, y que por tanto tienen experiencia (adoptantes). 
Nuestros resultados muestran que la importancia de 
los factores analizados es diferente para cada grupo 
e identifican aquellos aspectos que deben ser tenidos 
en cuenta para mejorar la difusión de la facturación 
electrónica. 

Palabras clave: facturación electrónica, adoptantes, 
compatibilidad percibida, seguridad percibida. 
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1. introduction

In recent years, new information and commu-
nication technologies (ICTs) that improve the 
development of businesses have appeared, aid-
ing their internationalization and increasing 
their economic growth. ICTs establish elec-
tronic links with suppliers and customers and 
facilitate value-chain activities (Yu & Tao, 
2009). Although these ICTs usually improve 
firm performance considerably, not all of them 
attain the success expected. While some ICTs, 
such as the mobile telephone and the Internet, 
have been adopted by most firms, others that 
are apparently beneficial, for instance e-invoic-
ing, have not achieved a high level of diffusion. 

E-invoicing is the electronic transfer of bill-
ing and payment information, via the Internet 
or other electronic means, between the parties 
involved in commercial transactions—busi-
nesses, the public sector, and consumers—
(European Commission Expert Group on 
E-Invoicing, 2009). It links the internal pro-
cesses of enterprises to the commercial system, 
speeds up the transmission of information, 
and may become an important part of an effi-
cient financial supply chain. There are no for-
mal requirements for the formats that should 
be used for e-invoicing, but the most habitual 
softwares are commonly known (pDF, XML, 
EDIFACT, html, doc, xls, jpeg and txt). One 
of the keys to promote the use of this ICT is 
the possibility of guaranteeing the authentic-
ity of the emisor and receptor and the integrity 
of the information contained in the document. 
With this aim, the e-invoicing system usually 
includes an advanced digital signature which 
improves the validation of the invoice (Forysze-
wski, 2006; rombel, 2007).

There are many important advantages in 
using e-invoicing, including lower operational 
costs, fewer administrative errors and the 
elimination of postal delays (berez & Sheth, 
2007; Hani, 2001; Haq, 2007). This ICT gives 
firms more flexibility because it allows them 
to modify previously-issued invoices and to 
incorporate new information with hardly any 
additional cost. E-invoicing reduces the total 
costs simply by eliminating the millions of 
paper invoices exchanged every year (Tait, 

2009). Further savings can be made by stream-
lining business processes and adopting associ-
ated innovations. Nevertheless, these benefits 
do not seem to be sufficient to increase adop-
tion rates given that, in most countries, fewer 
than 20% of firms use e-invoicing. The reasons 
why some firms wish to use e-invoicing while 
others do not should be studied.

The objective of this paper is to find out the 
key factors that influence the adoption and 
subsequent use of e-invoicing. The key factors 
that we analyze are: (1) the perceived ease of use 
of the ICT, (2) the usefulness obtained through 
its use, (3) the compatibility of the ICT with 
the firm’s business practices, and (4) the secu-
rity that exists in the electronic transmission of 
the data. We will test their importance in two 
groups of firms: those that have not adopted this 
ICT into their activity (non-users) and those that 
have already adopted e-invoicing and, thus, have 
experience of its characteristics (adopters). We 
will also estimate the differences between the 
two groups that come from the adopters’ experi-
ence with e-invoicing. Understanding why firms 
adopt e-invoicing and being able to determine 
the expectations of non-users can help provider 
firms adapt better to the changes they have to 
make in order to capture new customers and 
maintain existing users.

We have focused our study on just one coun-
try because there is a lack of homogeneity in the 
adoption of e-invoicing that hinders the com-
parison of the situation of the firms in different 
countries. We analyse the case of Spain. This 
country has an e-invoicing adoption rate of 
nearly 12% and its diffusion process is similar 
to that of Latin American countries. Moreover, 
the Spanish public Administration considers the 
diffusion of e-invoicing as one of its main tech-
nological objectives. For these reasons, Spain 
makes an interesting case study. Our results 
about Spanish firms’ experiences with e-invoic-
ing may be relevant for any firm with similar 
cultural characteristics which has adopted this 
ICT or intends to do so in the near future. 

2. Key factors

In recent years, various behavioral models have 
tried to determine the factors which explain the 
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technological behavior of firms and individu-
als. Among them, we should highlight, because 
of their widespread use, the Innovation Diffu-
sion Theory, IDT (rogers, 1983, 2003) and the 
Technology Acceptance Model (TAM) (Davis, 
1989; Davis, bagozzi & Warshaw, 1989).

IDT was pioneered by rogers in 1962 and 
has been applied to thousands of empirical 
studies since then (see, for example, Deng, 
Lu & Wang, 2009; park & Chen, 2007; Tung, 
Chang & Chou, 2008). It is used as a process-
oriented perspective to explain how an innova-
tion can be accepted and disseminated among 
users (individuals and businesses). It states that 
the adoption of an innovation begins with non-
users’ awareness of its existence, while diffu-
sion is a process in which information about 
an innovation is conveyed over time via certain 
channels among users (Yu & Tao, 2009). Many 
innovations require a lengthy period, often 
many years, before becoming popular and IDT 
is helpful in identifying ways to accelerate their 
diffusion (rogers, 2003).

We can distinguish two main stages. First, the 
pre-decision stage, in which non-users actively 
or passively receive information about the inno-
vation and shape their favorable or unfavorable 
beliefs (Yu & Tao, 2009). At this stage, non-users 
may adopt the innovation, if they are motivated 
to do so. Subsequently, during the post-decision 
stage, adopters seek to confirm the correctness 
of their previous decision and continue to use 
the innovation or, alternatively, they may stop 
using it owing to their dissatisfaction with its 
performance (Yu & Tao, 2009). 

The differences between these two stages 
lead us to compare the expectations of non-us-
ers (pre-decision stage) and the perceptions of 
adopters (post-decision stage) about e-invoic-
ing. Karahanna, Straub and Chervany (1999) 
state that several studies have examined the 
perceptions of users of an ICT, but that little 
research has compared their importance in the 
these two groups.

The use of an ICT leads to a better under-
standing of its consequences and benefits, and 
it has been found that adopter firms handle dif-
ferent information to non-user firms (bhattach-
erjee & premkumar, 2004; Michell & prince, 

1993). As firms acquire experience with and 
gain knowledge about an ICT, their behavior 
tends to evolve (Karahanna et al., 1999; Lank-
ton, Wilson & Mao, 2010; Taylor & Todd, 1995a; 
Thompson, Higgins & Howell, 1994; venkatesh 
& Morris, 2000). 

Agarwal and prasad (1997) consider that the 
motivations behind initial use are not the same 
as those which determine intentions to continue 
using a system in the future. beliefs and atti-
tudes that are found in the stage prior to adop-
tion are different to those in the post-decision 
stage (Gefen, Karahanna & Straub, 2003; Kara-
hanna et al., 1999; venkatesh & brown, 2001; 
Yu, Ha, Choi & rho, 2005). Therefore, “a uni-
tary model may not work for both user accep-
tance outcomes” (Agarwal & prasad, 1997, p. 
573), and different analyses may be necessary 
to explain and predict the intentions of non-us-
ers and adopters of an ICT. We, therefore, pro-
pose the following hypothesis for e-invoicing:

H1: The importance of the key factors that affect 
e-invoicing is not the same for non-users as 
for adopters.

We formulate a model that will be tested on 
the two samples (non-users and adopters) (see 
Figure 1). As in Yu & Tao (2009), our model 
provides a more precise distinction of the key 
factors that influence firm behavior because it 
analyzes this behavior from a process perspec-
tive. The key factors we consider are based on 
the IDT and the TAM. 

Perceived
ease of use 
Perceived
usefulness

Perceived
compatibility

Perceived
security

H2

H3

H4

H5

E-invoicing
intentions

(a) Adoption
(b) Continue to use

Figure 1. Drivers for the adoption and subsequent 
use of e-invoicing

We have analyzed usefulness, ease of use 
and compatibility since previous research has 
demonstrated that they are the most impor-
tant perceptions for explaining the adop-
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tion and continued use of an ICT (Agarwal & 
prasad, 1997; Moore & benbasat, 1991; Tung 
et al., 2008). Moreover, because of the char-
acteristics of e-invoicing, we have also stud-
ied the perceived security with respect to this 
ICT (European Commission Expert Group on 
E-Invoicing, 2009).

perceived Ease of Use (pEOU) is defined as 
the degree to which the firm can effortlessly use 
an ICT. This factor has an inverse relation with 
the concept of complexity proposed by rogers 
(1983, 2003). The adoption of a complex ICT 
requires greater operational efforts and techno-
logical abilities (Cooper & Zmud, 1990; Dick-
erson & Gentry, 1983; Kim, Kim & Shin, 2009; 
Tan & Teo, 2000). 

According to the European Commission 
(2009), e-invoicing needs to be easy to imple-
ment, use and maintain. The fact that the 
employment of e-invoicing does not entail for-
mal requirements and that it is supported by 
formats and software already known to the 
user (pDF, XML, EDIFACT, html, doc, xls, jpeg 
or txt), mean that firms perceive a greater ease 
of use. Moreover, ease of use is one of the fea-
tures with which public administrations are 
taking more care in the design of policies to 
increase the use of this ICT. For this reason, we 
have considered it appropriate to test the effect 
of pEOU on the behavior of e-invoicing non-
users and adopters and have formulated the 
following hypotheses:

H2a: pEOU significantly influences the deci-
sion of firms to adopt e-invoicing.

H2b: pEOU significantly influences the inten-
tion of firms to continue to use e-invoicing. 

perceived usefulness (pU) refers to the degree 
to which a firm believes that using a partic-
ular system will enhance its performance 
(Davis, 1989; Teng, Lu & Yu, 2009). It modifies 
the behavior of users because it leads them to 
consider the ICT indispensable (Klopping and 
McKinney, 2004; Liao, palvia & Che, 2009); it 
is similar to the relative advantage proposed by 
rogers (1983, 2003). On the one hand, if non-
users expect that the ICT will be useful, it will 
be seen as an attractive option that would be 
convenient to adopt in the near future. On the 

other, for adopters, a useful ICT will provide a 
greater degree of satisfaction, so they will use it 
more frequently (bhattacherjee, 2001a, 2001b; 
Gelderman, 1998). 

In e-invoicing, pU refers to the benefits that 
can be obtained from using it. One of the ben-
efits that should be highlighted is the improved 
efficiency of human resources by freeing per-
sonnel of administrative tasks, allowing them 
to dedicate their time to other more productive 
aspects. Similarly, its possible integration into a 
system of Erp facilitates the introduction of the 
data and the sending of the e-invoice. Further-
more, the information is obtained in real time, 
which makes it easier to verify where the e-in-
voice stands in the billing process. Finally, we 
think it is pertinent to emphasize aspects such 
as agility in decision making, control of errors 
and the efficient use of financial resources. All 
these aspects make up the perception of use-
fulness of the firm with respect to the ICT and 
increase intentions to adopt it (non-users) or to 
continue using it (adopters). Therefore, we have 
formulated the following hypotheses:

H3a: pU significantly influences the decision of 
firms to adopt e-invoicing. 

H3b: pU significantly influences the intention 
of firms to continue to use e-invoicing.

Following rogers (1983, 2003), perceived 
Compatibility (pC) is the extent to which the 
value of an innovation, users’ experience and 
their needs are consistent with each other. 
Unlike pEOU and pU, pC does not have an 
equivalent factor in the TAM, so some authors 
have combined the original TAM with the com-
patibility factor of the IDT in order to improve 
the effectiveness of the study (Chen, Gillen-
son & Sherrel, 2002; Wu, Chen & Lin, 2007). 
In the Decomposed Theory planned behavior 
framework (DTpb), Taylor and Todd (1995b) 
include compatibility as one of the key percep-
tions for users’ attitude and, therefore, for their 
intentions to use an ICT in the business con-
text. Similarly, Fuller, Hardin and Scott (2007) 
claim that compatibility refers to the appropri-
ateness of the technology for the task for which 
it is contemplated, while Funk (2007) considers 
that compatibility problems hinder the obtain-
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ing of a “killer application”. research has con-
sidered that compatibility is closely connected 
to users’ previous experience (Citrin, Sprott, 
Silverman & Stem, 2000; park & Jun, 2003) and 
modifies their behavior patterns. 

We analyze compatibility for the case of 
e-invoicing from a multiple perspective. We 
consider that, for a firm to use the ICT for a 
prolonged period, it must be compatible with 
its preferred work practices, business values 
and culture (Herrero & rodríguez, 2008; van 
Slyke, belanger & Comunale, 2004). Compat-
ibility means that firms perceive that e-invoic-
ing works well for their own business. Firms 
that do not perceive compatibility will iden-
tify greater problems related to e-invoicing, 
will have less intention to adopt it and will 
not encourage its later use. Therefore, as in 
research related to other ICTs (Chin & Gopal, 
1995; Grandon & pearson, 2004; White, Dan-
iel, Ward & Wilson, 2007), we test the relation-
ship between compatibility and firms’ behavior 
regarding e-invoicing: 

H4a: perceived compatibility significantly 
influences the decision of firms to adopt 
e-invoicing. 

H4b: perceived compatibility significantly 
influences the intention of firms to continue 
to use e-invoicing. 

Security is one of the most important con-
cerns in connection with ICTs such as Internet 
retailing and financial transactions (rangana-
than & Grandon, 2002). It reflects a perception of 
the reliability of the payment methods used and 
the mechanisms of data transmission and stor-
age (Kolsaker & payne, 2002). In recent years, 
there have been several technological advances 
to strengthen the security of web-based trans-
actions, particularly in e-invoicing and digital 
signatures (Anderson & benuidenhoudt, 1996; 
Hoffman, Novak & Chatterjee, 1995). However, 
firms are still concerned about conducting their 
relationships with suppliers and customers via 
the Internet, so security may be one of the most 
important barriers to the development of e-in-
voicing (Dai & Grundy, 2007; Kousaridas, paris-
sis & Apostolopoulos, 2008; Yu & Tao, 2009).

E-invoicing should satisfy strict security 
requirements in order to become part of the 
financial practices of a firm (Kaliontzoglou, 
boutsi & polemi, 2006). Some of these require-
ments are related to the firm’s relationships with 
other agents (authentication and non-repudi-
ation of origin and receipt, confidentiality and 
privacy) while others are derived from the firm’s 
technological culture (security policy, elec-
tronic storage of e-invoicing, etc.). As with ease 
of use, security is an aspect highlighted by sev-
eral national public administrations, so exten-
sive standards have been established that try 
to improve this perception and influence the 
behavior of the firm. We consider that if firms 
(non-users and/or adopters) perceive e-invoicing 
as secure, they will have the intention of using it 
in the course of their business activities. So, we 
have formulated the following hypotheses:

H5a: perceived security significantly influences 
the decision of firms to adopt e-invoicing.

H5b: perceived security significantly influ-
ences the intention of firms to continue to 
use e-invoicing. 

3. Methodology

3.1. spain as an interesting case study
In 2003, Spain adopted the EU Directive 
115/2001, (European Communities, 2002) 
which allowed firms to use e-invoicing and 
gave it the same value as its paper equivalent. 
According to the Spanish Tax Agency, the only 
requirements necessary for a firm that wishes to 
employ e-invoicing are: to accept the legal con-
ditions established by the EU, to have a com-
puter and to establish an Internet connection. 
While the advantages of e-invoicing are broadly 
recognized, its widespread diffusion, especially 
in small businesses, is still a distant aim. The 
economic crisis has slowed the development of 
e-invoicing and has increased the importance 
of some of the barriers related to its adoption. 
Issues such as the complexity of a process that 
most firms had already organized to their sat-
isfaction, security problems related to online 
technologies, and the incompatibility of some 
e-invoicing systems are still the main handicaps 
perceived by Spanish firms (Arrieta, 2010).
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The cultural and social characteristics of 
Spain mean that the diffusion of innovations 
shows a number of similarities with Latin Amer-
ican countries. For example, in these countries, 
security requirements are considered essen-
tial for ICT adoption. In the case of e-invoic-
ing, these requirements can be satisfied in part 
by the employment of a digital signature (Servi-
cio de Administración Tributaria, 2011). More-
over, the Spanish public administration, as well 
as those of Latin American countries such as 
Argentina, brazil and Mexico, has stated that 
the implementation of e-invoicing is one of 
its main technological objectives. The Spanish 
Tax Agency and the banking Association have 
elaborated standardized e-invoicing software 
called “Facturae”, which can be downloaded by 
any firm without payment. public administra-
tions in Latin American countries are adopting 
similar measures, so the findings and conclu-
sions derived from the study of Spain will allow 
us to make interesting recommendations. 

In Latin America, the adoption of e-invoic-
ing presents important divergences among 
countries. On the one hand, we can identify a 
cluster formed by countries such as Chile, bra-
zil, Argentina and Mexico, which began their 
implementation process between 2003 and 
2005. They are making huge advances with this 
ICT and are currently close to the level of the 
global leaders with adoption rates between 33% 
and 80%. On the other hand, we find a sec-
ond group of countries, including Ecuador, 
peru and Uruguay, that are currently analyz-
ing the opportunities derived from the use 
of e-invoicing and evaluating its adoption. 
between these two extremes, countries such 
as Colombia, Costa rica and Guatemala started 
their adoption processes around 2007 and pres-
ent adoption rates of below 20%. This divergence 
in the use of e-invoicing makes it necessary 
to study both the behavior of non-user firms, 
whose results can be applied to countries with 
lower adoption rates of this ICT, and user firms, 
whose results can be extrapolated to countries 
with higher adoption rates. The dual perspective 
applied in our research about Spain allows us to 
draw interesting conclusions for Latin America.

3.2. sample 
In order to undertake this research, a Com-
puter Assisted Telephone Interviewing (CATI) 
survey was conducted. The information refers 
to the firm as a whole, not to each of its employ-
ees. Consequently, the questionnaires were 
addressed to the managers responsible for the 
use of ICTs in the firm and they were requested 
to answer on behalf of the firm. Depending on 
the size of the firm, the job title of the person 
who answered the questionnaire could vary. In 
smaller firms, the respondent was usually the 
CEO, who had decided which e-invoicing sys-
tem to use and the moment of its adoption. In 
larger firms, the questionnaire was answered 
by the CIO responsible for such decisions. We 
study exclusively Spanish firms operating under 
Spanish legislation and that may be undertak-
ing both local and cross-border activities.

To guarantee the representativeness of the 
sample, random quota sampling was employed, 
according to sector and size criteria. A total of 
1,443 telephone calls were made and 1,193 valid 
surveys were obtained. Our sample is represen-
tative of the distribution of Spanish firms with 
respect to the cited criteria. The sample error 
is 2.76% (95.5% degree of confidence). First, we 
selected all firms which had employed e-invoic-
ing, regardless of whether they operated inter-
nationally or only in the domestic market. After 
the refining process, a total of 100 valid cases 
were obtained (8.38%). Second, with the aim of 
being able to compare the two samples and to 
avoid the bias from the size of the samples, we 
randomly selected 130 non-user firms1. Size and 
sector criteria were taken into account, so that 
the non-users sample had the same distribution 
as the Spanish business structure (see Table 1). 

If we compare the early adopter sample (third 
column), with the data obtained from the global 
sample (1,193 firms), we observe that the sec-
tor that has the highest proportion of adopters 
is that of services (which, while representing 
21.9% of the total firms in the sample, provides 
35% of the adopters), followed by the tourism 

1 Stevens (1996) considers that the size of the groups to be 
compared must be reasonably similar: e.g. largest/small-
est = 1.5. 
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and industry sectors. Construction is the eco-
nomic activity that proportionately provides 
the lowest number of adopters (the sector pro-
vides 20.7% of the firms, but only 10% of the 
adopters). With respect to the distribution by 
size, 71% of the adopters are small businesses.

Table 1. Sample Description

% sample 
(1193 firms)

% non 
users % adopters

A
ct

iv
ity

 se
ct

or primary 17.6 2.4 11
Services 21.9 63.2 35
Construction 20.7 14.6 10
Industry 21.0 13.7 23
Tourism 18.8 6.1 21

Si
ze

 o
f t

he
 fi

rm
a

Large (> 250 
employees) 0.3 0.7 1

Médium 
(50 < emp < 250) 2.7 2.8 7

Small 
10 < emp <50) 20.5 19.6 71

Micro (10 > emp) 76.6 76.9 21
a These limits follow the 2003/361/EC recommendation 
(Commission of the European Communities, 2003).

3.3. questionnaire: operationalizing 
variables and Measures 
The questionnaire was divided into four sec-
tions. First, we asked about the characteristics 
of the firm: sector, legal status and location. The 
second section was made up of dichotomous 
questions (YES/NO) about aspects of the firm’s 
technology infrastructure and the adoption 
of ICTs widely used in the business activity: 
office automation, commercial management 
software, financial accounting software, cost 
accounting software, intranet or free software. 
Specifically, we asked about the adoption of 
security systems such as antivirus, spam fil-
ters, firewalls, and the employment of a secure 
server or a digital signature. We should bear in 
mind that these systems are essential for the 
adoption of e-invoicing because they facilitate 
the fulfillment of certain security requirements 
of this ICT such as the recognition and authen-
tication of the sender and the receiver, and the 
certification of the data. The third section con-
tains questions about e-commerce and the rela-
tionships established by the firm online. 

The findings obtained in Sections 2 and 3 
of the questionnaire are shown in Table 2. For 
both samples, it can be observed that some 
ICT adoption rates are near to or above 90% 
(e.g. antivirus, office automation and commer-
cial management software). In contrast, other 
ICTs do not achieve a 50% adoption rate (e.g. 
intranet or free software), some of them being 
less than 20% (e.g. firms that sell through the 
Internet). It is noteworthy that the firms that 
have adopted e-invoicing make greater use of 
specialized software to manage their business 
relationships and accounting, reducing the tra-
ditional use of paper. Another finding that we 
should highlight is the high rates for security 
systems, especially in adopter firms. 

Table 2. ICT Adoption rates

non-users adopters
ict infrastructure

Office automation 92.30 99
Commercial management software 84.61 89
Financial accounting software 71.53 80
Cost accounting software 61.53 69
Intranet 20.0 35
Free software 24.62 29

security systems
Antivirus 93.08 99
Spam filters 70.77 81
Firewalls 59.23 68
Secure server 36.15 56
Digital signature 43.85 54

e-commerce and online relationships
Website 46.15 67
Firms that sell through the Internet 3.84 19
Firms that buy through the Internet 33.84 37
Firms that have online relation-
ships with public administrations 64.61 73

The last section of the questionnaire was 
related to the e-invoicing factors which have 
been included in our research model. These 
factors were operationalized using three items 
for each that were obtained from a comprehen-
sive literature review and adapted to the ICT 
studied (see Table 3). Each item consisted of a 
statement that was measured using 7-point Lik-
ert scales, whereby the respondent could indi-
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cate his/her (dis)agreement with the statement 
using a score scale of 7 (completely agree) to 1 
(completely disagree). The items included to 
measure perceived Ease of Use (pEOU), per-
ceived Usefulness (pU) and Intentions to Use 
(INTEN) (adoption and continuance) were 
obtained from the TAM (Davis, 1989; Davis et 
al., 1989). This model has been employed both 
to study the initial adoption of an ICT (Chen 
& barnes, 2007) and the analysis of acceptance 
or post-use (Liao, palvia & Lin, 2006; Liao et 
al., 2009). We have taken the items tested by the 
early research on TAM (Davis, 1989; Davis et 
al., 1989) and adapted them according to other 
research on business ICT acceptance (Alto-
bello, Grandon & Mykytyn, 2008; Grandon 
& pearson, 2004; Hernández, Jiménez & Mar-
tín, 2008). pEOU is measured with items that 
reflect the firm’s perception of whether e-in-
voicing is easy to use, to learn, or to imple-
ment in its business activity. pU includes items 
related to the efficiency that the firm can gain from 
the use of e-invoicing, such as an increase in the 
speed of undertaking its business activity and 
an improvement in its performance. The inten-
tions construct has a behavioral nature and its 
items address the firm’s desire to use the ICT in 
the near future. With respect to the perceived 
compatibility (pC) of the e-invoice with the 
firm, we have included items such as the com-
patibility of the ICT with the business values, 

culture beliefs and preferred work practices of 
the firm (Grandon & pearson, 2004; premku-
mar & roberts, 1999). perceived security (pS) 
items refer to the need for the e-invoice to guar-
antee the safe transmission of the information, 
the security of data from third parties and the 
technical capacity of the ICT to guarantee that 
hackers cannot intercept the data transferred 
(O’Cass & Fenech, 2003; pikkarainen, pikkara-
inen, Karjaluoto & pahnila, 2004). 

3.4. data analyses
In order to guarantee measurement unidimen-
sionality, reliability and validity, a confirma-
tory factor analysis (CFA) containing all the 
multi-item constructs in our framework was 
estimated with EqS 6.1 (bentler, 1995). The 
results obtained are shown in Table 3.

For both samples, the results suggest that 
our measurement model provides a good fit to 
the data. For non-users: rMSEA= 0.075; NFI= 
0.925; NNFI= 0.956; CFIr= 0.979; X2/d.f. = 1.73, 
and for adopters: NFI= 0.912; NNFI= 0.967; 
rMSEA= 0.063; CFIr= 0.974; X2/d.f. = 1.77. 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 & Yi, 1988), and have an r2 higher 
than 0.50 (Jöreskog & Sörbom, 1993). 

Table 3. Measurement of the variables

variables items
perceived ease of use
(Davis et al., 1989; Grandon & pearson, 2004; 
riemenschneider, Harrison & Mykytyn, 2003)

The e-invoice is easy to implement in my firm
The e-invoice is easy to use
Learning to use the e-invoice is easy for me

perceived usefulness
(Davis et al., 1989; Grandon & pearson, 2004; 
riemenschneider et al., 2003)

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

perceived compatibility
(premkumar & roberts, 1999)

The e-invoice is compatible with our business values and beliefs
The e-invoice is compatible with our business culture
The e-invoice is compatible with our preferred work practices

perceived security
(O’Cass & Fenech, 2003; pikkarainen et al., 
2004; ranganathan & Ganapathy, 2002)

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

Intentions of use
(Altobello et al., 2008; Davis et al., 1989; roca, 
Chiu & Martínez, 2006)

I will use the e-invoice on a regular basis in the future
I will frequently use the e-invoice in the future 
It is likely that I will continue using the e-invoice
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Table 4 also illustrates the high internal con-
sistency of the constructs for both samples. The 
composite reliability of each factor was higher 
than 0.60 (bagozzi & Yi, 1988), the average 
variance extracted (AvE) was also greater than 
0.50 (Fornell & Larcker, 1981) and Cronbach’s 
alpha values exceed the reference value of 0.7 
(Nunnally & bernstein, 1994).

As shown in Table 5, evidence for the dis-
criminant validity of the measures was pro-
vided by checking that none of the 95 per cent 
confidence intervals of the latent factor correla-
tion matrix contained a value of 1.0 (Anderson 
& Gerbing, 1988). 

Table 5. Discriminant validity of the 
Theoretical Construct Measures

factors non-users adopters

pEOU-pU (.414 .738) (.090 .534)
pEOU-pS (.165 .541) (.118 .342)
pEOU-pC (.375  .703) (.007 .495)
pEOU-INTEN (.257 .633) (.175 .547)
pS-pU (.291 .623) (.080 .440)
pS-pC (.238 .602) (.242 .654)
pS-INTEN (.285 .625) (.121 .505)
pC-pU (.446 .730) (.269 .705)
pC-INTEN (.429 .721) (.290 .650)
pU-INTEN (.427 .715) (.317 .653)

On the basis of these criteria, we conclude 
that the measures in the study exhibit sufficient 
evidence of reliability and convergent and dis-
criminant validity.

4. results

4.1. differences between non-users and 
adopters 

In previous descriptive analyses, we checked 
the normality assumption of the data using 
skewness, kurtosis and the p of the Kolmogo-
rov-Smirnov test. We rejected normality, so we 
decided to use a non-parametric statistic, the 
Mann-Whitney U test. We examined the mean 
difference between non-users and adopters in 
terms of the factors included in the model. The 
Mann-Whitney U test differentiates between 
two samples of independent data considering 
as the null hypothesis that the same value exists 
for both samples. Table 6 shows the Z value and 
the significance level given by the p-value. It 
also shows the mean and standard deviation of 
factors for both samples.

We can see that the means of the key factors 
analyzed are higher in all cases for the sample 
of adopters (average score of more than 5.2), 
showing a significant difference with respect 

Table 4. reliability and convergent validity of the scales

non-users adopters
factors indicators cronbach alpha cfc ave ítems cronbach alpha cfc ave ítems

perceived 
ease of use

pEOU_1 0.83 0.84 0.65 0.72
0.88 0.9 0.75

0.76
pEOU_2 0.95 0.93
pEOU_3 0.73 0.90

perceived 
usefulness

pU_1 0.92 0.93 0.81 0.74
0.91 0.93 0.81

0.76
pU_2 0.97 0.99
pU_3 0.97 0.94

perceived 
compati-
bility

pC_1 0.88 0.90 0.77 0.98
0.96 0.72 0.72

0.98
pC_2 0.99 0.97
pC_3 0.61 0.88

perceived 
security

pS_1 0.92 0.91 0.78 0.90
0.88 0.88 0.73

0.85
pS_2 0.94 0.98
pS_3 0.81 0.71

intentions 
of use

INTEN_1 0.89 0.89 0.74 0.93
0.96 0.97 0.91

0.99
INTEN_2 0.78 0.9
INTEN_3 0.86 0.97
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to the non-users. Thus, H1 holds. The impor-
tance of perceived usefulness and of perceived 
compatibility in both samples should be high-
lighted. With respect to intentions of using 
e-invoicing, we should point out the greater 
distance observed between the two samples, 
and that the adopters have more intentions of 
using this ICT. 

Table 6. Differences between 
Non-Users and Adopters

non-users adopters Mann-Whitney 
u test

Mean std. 
dev. Mean std. 

dev. Z asym. 
sig. (p)

pEOU 4.68 1.43 5.51 1.19 4.42 0.00
pU 4.83 1.60 5.90 1.39 5.48 0.00
pC 4.86 1.54 5.80 1.26 4.84 0.00
pS 4.43 1.66 5.24 1.38 3.85 0.00
INTEN 3.86 1.63 5.88 1.34 8.65 0.00

4.2. importance of Key factors for both 
samples
We tested the proposed model using struc-
tural equation modeling. The empirical esti-
mates for the main effects are shown in Figures 
2 and 3. The results indicate that the data fit our 
models acceptably. 

Perceived
ease of use 
Perceived
usefulness

Perceived
compatibility

Perceived
security

0.07 (0.67)

0.27***(2.56)

0.30***(3.06)

0.19**(2.08)

Intentions
to adopt

e-invoicing

Figure 2. results for Non-Users

* Significant at 90%; ** Significant at 95%; *** Significant at 99%.
rMSEA = 0.08; NFI = 0.92; NNFI = 0.95; CFIr = 0.947; X2/d.f. = 1.88.

For non-users, the decision to adopt e-in-
voicing is determined by perceived usefulness, 
compatibility and perceived security, so H3a, 
H4a and H5a hold. In contrast, ease of use does 
not have a significant effect, so H2a is rejected. 
These results mean that, in order to increase the 
rate of adoption of e-invoicing, the most impor-
tant aspect to bear in mind is that e-invoicing 
software should be compatible with the firm’s 

practices and policies. Otherwise, the effort 
needed to adjust its activities to this ICT would 
involve too high a cost and the firm would not 
adopt it. Similarly, the benefits of using e-in-
voicing mean that the perceived usefulness 
and, thus, the intention of adopting the ICT 
increases. perceived security also improves the 
non-user firm’s intentions. The lack of signif-
icance of pEOU means that this factor is not 
a criterion that is taken into account by firms 
when deciding to use e-invoicing for the first 
time. Even though e-invoicing is easy to use, it 
will not be used if it does not contribute any 
value, guarantee security or is not compatible 
with business practices. 

Perceived
ease of use 
Perceived
usefulness

Perceived
compatibility

Perceived
security

0.20** (2.11)

0.44*** (4.14)

0.22* (1.74)

0.11(0.92)

Intentions
to continue

using
e-invoicing

Figure 3. results for Adopters

* Significant at 90%; ** Significant at 95%; *** Significant at 99%.
rMSEA= 0.08; NFI= 0.90; NNFI= 0.93; CFIr= 0.94; X2/d.f.= 2.05.

With respect to e-invoicing adopters, we ver-
ified the effects of ease of use, usefulness and 
perceived compatibility, so H2b, H3b and H4b 
hold. Nevertheless, the effect of perceived secu-
rity is not significant, so H5b is rejected. These 
results show that the benefits of using e-invoic-
ing are the aspect that firms most value when 
deciding whether to continue using the ICT. 
being able to reduce costs, eliminate adminis-
trative errors or speed up certain transactions, 
increases the intentions of the user firm. In the 
same way, the compatibility of the ICT with its 
activities, business practices and values, makes 
the firm feel more comfortable with e-invoicing 
and, thus, increases its intentions of using it. As 
for ease of use, contrary to the case of non-users, 
this factor significantly influences the behavior 
of adopters. This difference between the two 
samples is probably because ease of use is not 
a sufficient reason for adopting an ICT, but it 
does condition the later intensity of use. So, the 
easier it is to use e-invoicing, the more it will be 
used. Finally, the non-significance of security is 
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probably due to it being an aspect that adopters 
take for granted during the employment but, if 
it did not exist, they would not adopt e-invoic-
ing. Therefore, security is a necessary condition 
for adoption, but not sufficient for its later use.

5. conclusions

Although the benefits associated with the adop-
tion of e-invoicing have been highlighted in 
numerous reports and international forums, the 
adoption rate in most countries has not reached 
20%. This paper has described the situation of 
e-invoicing in Spain, as well as the importance 
of factors that are considered key for its adoption 
(pre-decision) and later use (post-decision). 

In contrast to the previous literature based 
on users’ perceptions, which generally takes 
individual-level users as the survey unit, this 
study takes collective organizations as the unit 
of analysis to examine business-level technol-
ogy adoption. This paper will help practitioners 
and researchers to understand why firms resist 
using e-invoicing, to predict how firms will 
respond to it and to increase their acceptance 
by improving the techniques and processes by 
which the ICT is implemented. 

The results obtained show that the impor-
tance of their perceptions is greater once the 
firms have adopted the ICT, there being a sig-
nificant difference in all cases between the two 
groups. All other things being equal, non-us-
ers will be less inclined to use e-invoicing. This 
result is in line with the study of Internet pene-
tration of verdegem and verhoest (2009), who 
considered that remaining non-users will be 
hard to convince. 

We should highlight that, with respect to 
their effect on intentions, perceived usefulness 
and compatibility are the two most important 
factors, both for non-users and adopters. The 
benefits derived from the use of e-invoicing 
must be perceived by the firm both before and 
after the adoption of the ICT, since they have a 
positive and significant influence on the firm’s 
behavior. The very positive result obtained for 
compatibility verifies that a technology should 
be consistent with the firm’s day-to-day prac-
tices, values and beliefs. Compatibility allows 
firms to acquire competitive advantages derived 

from their own business structure, facilitating a 
greater understanding and capacity to evaluate 
the results of the technology. For a firm to use 
e-invoicing, it should not only identify the gen-
eral benefits, but also perceive that this technol-
ogy is appropriate for its business and fits in well 
with its work routines. Greater levels of compat-
ibility can improve the performance of e-invoic-
ing and, thus, the effectiveness of the firm. 

perceived security is also necessary for a 
firm to use e-invoicing for the first time. Nev-
ertheless, once adoption has taken place, this 
factor no longer influences the intentions of the 
user. Therefore, security cannot be considered 
to be a differentiating aspect of e-invoicing but, 
rather, an indispensable and inherent charac-
teristic. Finally, ease of use will increase inten-
tions of continuing to use e-invoicing among 
firms that have already adopted it. It accelerates 
the learning process and means that the bene-
fits obtained will be more highly valued. 

6. implications, limitations    
and future lines

6.1. Theoretical implications
The contribution of this study to the literature 
about e-invoicing and ICTs is twofold. First, it 
is worth pointing out that, to the best of our 
knowledge, this is one of the first studies that 
empirically tests the reasons which induce 
firms to adopt and continue using e-invoic-
ing, since the previous literature on this ICT 
is largely conceptual and descriptive (Feldman 
& Feldman, 2003; Haq, 2007). The theoretical 
description of the main requirements related to 
e-invoicing is an essential first step in develop-
ing this ICT because it makes the ICT known 
to potential users. Nevertheless, it is neces-
sary to undertake empirical research that stud-
ies the real situation of e-invoicing and draws 
conclusions that promote its diffusion. Our 
research is an in-depth study of the situation of 
e-invoicing in Spain, and analyzes, in quantita-
tive terms, the importance of perceptions for its 
adoption and later use. 

The second theoretical contribution of our 
study is its process perspective which com-
bines the analysis of the expectations of non-
users that are considering the adoption of an 
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ICT and the experiences of adopter firms. Our 
study of the differences between the two groups 
of firms, an approach that has hardly been seen 
in this arena, gives an overall vision of ICT 
adoption. Most research on ICTs is focused 
on pre-adoption activities and the initial 
employment, using cognitive behavioral mod-
els (Jasperson, Carter & Zmud, 2005). It tries 
to determine what motivational factors must 
be considered in order to study the adoption 
decision (Davis et al., 1989; Schiffer & Ajzen, 
1985; Taylor & Todd, 1995a). A second group of 
researchers have recently begun to analyze the 
post-use of ICTs by adopters in more detail (e.g. 
Lankton et al., 2010). Nevertheless, the joint 
study of these lines of research has hardly ever 
been attempted, probably due to the fact that it 
is very difficult to find factors that are relevant 
for both non-user and adopter firms. because 
of this, research has preferred to specialize in 
only one kind of firm. Our study simultane-
ously analyzes non-user and adopter firms so, 
although it is a transversal study, we can test 
the evolution of firms that initially had not 
adopted e-invoicing and that have subsequently 
used this ICT in the development of their eco-
nomic activity. Our findings allow us to theo-
retically conclude which perceptions must be 
taken into account and how the research model 
must be defined to improve the adoption and 
subsequent use of e-invoicing. 

6.2. Managerial implications
E-invoicing has evolved from being an office 
tool to becoming an organizational resource 
for business strategy. It is important that firms 
learn from past experiences with e-invoicing, 
taking advantage of the opportunities offered 
for carrying out their business activity. More-
over, developers of e-invoicing and public 
administrations must know how to improve 
ICT adoption and subsequent use. We have 
learned the following lessons:

* Developers and public administrations that wish 
to promote e-invoicing diffusion must take into 
account the experiences of early adopter firms.
Early adopter firms can evaluate the results 
obtained from their own experiences with e-in-
voicing and act as champions of the technolog-

ical innovation (Howell & Higgins, 1990) by 
promoting the development of the ICT in their 
business environment. Developers and public 
administrations that wish to improve the dis-
semination of this ICT should identify who the 
early adopters are and try to encourage them to 
share the information derived from their expe-
riences. These firms can act as the agents of 
change within each sector and create a breeding 
ground which will help other firms to discover 
the advantages of the ICT. They will communi-
cate the real advantages of using e-invoicing to 
their customers, suppliers and partners, over-
coming their resistance and building support. 

* The advantages of e-invoicing should 
be adequately communicated, both by 
developers and public administrations.
From this communication, potential user firms 
will know what e-invoicing really is and con-
sider it an opportunity instead of a threat, while 
adopter firms will better appreciate the ICT 
and the improvements in efficiency that have 
been obtained. This communication can be 
brought about by developers and public admin-
istrations through training courses addressed 
to firms interested in this ICT. Similarly, infor-
mational advertising campaigns could also 
improve perceived usefulness and, thus, pro-
mote the employment of e-invoicing.

* Developers and public administrations 
should invest in the security of e-invoicing 
to promote its adoption.
Firms that wish to adopt e-invoicing should 
invest in security, not only using a system that 
ensures the correct transmission of data but 
also enhancing and supplementing e-invoicing 
with other ICTs such as the digital signature. 
A firm that receives an invoice electronically 
needs to be sure about who it has come from 
and that the document has not been manipu-
lated during the process. Developers and public 
administrations should invest in security mea-
sures and, thereby, eliminate some of the main 
fears of non-user firms. Moreover, they should 
develop a set of “good practices” related to e-in-
voicing, among which questions about security 
should be included. Security regulation will 
increase the firms’ trust in the ICT because the 
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intervention of the public sector guarantees its 
validity, authenticity and standardization.

* Developers of e-invoicing should design 
systems that are intuitive and effort free. 
It is recommended that international devel-
opers of e-invoicing cooperate and establish 
international standards based on existing fre-
quently-used business practices, instead of 
proprietary solutions. These standards would 
facilitate the acquisition of the necessary 
knowledge for the implementation of ICT, 
increase positive network externalities and 
improve firm performance. 

* Compatibility is relevant for 
non-users and adopters. 
E-invoicing should be consistent with business 
practices commonly engaged in by most firms. 
If not, the changes necessary for its adoption 
would lead firms to reject it. We would rec-
ommend that developers design general soft-
ware that is compatible with all types of firms 
in order to promote the diffusion of e-invoic-
ing whatever their sector or size. Firms with a 
strong fear of the unknown will perceive less 
risk if they consider that e-invoicing is compat-
ible with their business activities. 

6.3. limitations and future lines
As with any investigation, our study has cer-
tain limitations. We should mention the use 
of cross-sectional data, which means that our 
analysis lacks a temporal dimension so we can-
not observe the evolution of a particular firm 
in the employment of the technology. Conse-
quently, as a future line of research, we want to 
test the model presented here over a continu-
ous period, thereby determining the variation 
in the importance of the perceptions and per-
formance in successive years. 

A second limitation is that we only ana-
lyze one country in this study. As we have pre-
viously explained, the legal situation and the 
lack of homogeneity among countries impede 
the comparison of international experiences 
in e-invoicing. To try to overcome this dis-
advantage, in future research we would like 
to study several samples of firms from Latin 

American countries. We would relate the per-
ceptions included in our research model to the 
legal situation of each country (e.g., the manda-
tory use of e-invoicing and the role of each gov-
ernment in the diffusion process). Finally, we 
would like to complement our research with an 
analysis of manager profiles. From information 
such as their age, education and gender, we will 
interpret the effect of some perceptions to dis-
cover how the managers’ personal characteris-
tics influence the technological behavior of the 
firm. 
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