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Abstract 
This master thesis is an empirical investigation project that has been carried out in cooperation 
with Trustweaver AB. The purpose is to identify the key factors that influence the adoption of 
electronic invoicing in Chinese enterprises. A background study on global e- invoicing adoption 
and current e- invoicing development in China is conducted. A research model integrated by the 
diffusion of innovation theory, the technology, organization, and environment framework and 
Iacovou et al. (1995) model is postulated. 

The research model consists of three constructs which are technological context, organizational 
context and environmental and external context. Key factors that are analyzed in the research are 
perceived benefits and barriers, leader’s attitude, technology and financial readiness, top 
management support, partner and competitive pressure, government pressure, and regulatory 
concern. Based on the research model and the theoretical basis for each of the explanatory 
variables, nine hypotheses stating the relationships between the key factors and enterprises’ e-
invoicing adoption intention are proposed. 

An online survey has been conducted and 72 responses have been collected from management of 
Chinese enterprises. Descriptive statistics and paired-samples T test are used to describe the 
values distribution and test the difference between the variables. Factor analysis and reliability 
test are performed to evaluate the validity of variables and assess the stability of constructs. 
Linear regression analysis is employed in order to examine six proposed hypotheses, i.e. the 
relationships between technological and organizational characteristics and enterprises’ adoption 
of e-invoicing. 

The results generally offer support for the research model and eight of the hypotheses hold while 
one rejects. Analysis has shown that perceived barriers, management attitude and support, 
technology and financial readiness are the determinant factors of e- invoicing adoption. Results 
also indicate that environmental and external factors strongly influence enterprises’ adoption 
decision, whereby government pressure and policy support have the most significant effect. The 
findings could be taken account to improve e- invoicing diffusion in China. Some strategies are 
developed in the study to promote enterprises’ adoption of e-invoicing. 
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NOMENCLATURE 

Here are the Abbreviations that are used in this Master thesis. 

 

Abbreviations 
ITs Information Technologies  
IS Information Systems 

E-invoicing Electronic Invoicing 
EDI Electronic Data Interchange 
SAT State Administration of Taxation 

GTP Golden Tax Project 
VAT Value Added Tax 

DOI Diffusion of Innovation 
TOE Technology, Organization and Environment 
TC Technological context 

OC Organizational context 
EC Environmental context 

BE Perceived Benefits  
BR Perceived Barriers 
LA Leader’s Attitude  

TR Technology Readiness 
FR Financial Readiness 
TM Top Management Support 

PP Partner Pressure 
CP Competitive Pressure 

GP Government Pressure 
RC Regulatory Concern 
Sig. Significance 
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1 INTRODUCTION 
The chapter describes the background, purpose and research problem, and also gives an 
overview of the structure of the study. 

With the deepening of economic globalization, information technology has shown its great 
importance on the business development of organizations.  Today most companies put 
investment into information technologies (ITs), such as e-commerce and online services. Among 
these new ITs, some have been adopted worldwide in business; some others haven’t, for example 
the electronic invoicing. Although electronic invoicing hasn’t achieved a high level of diffusion 
yet, it still has attracted much attention in recent years. (Hernandez-Ortega, 2012) 

Electronic invoicing (e- invoicing) is the electronic transfer of invoicing information, including 
billing and payment, through the electronic platform that connecting all the involved parties, 
such as business partners, public sectors, and consumers (European Commission). According to 
Billentis, in comparison with traditional paper-based process, e- invoicing process makes it 
possible to save the costs by 50-80%. Capgemini’s report predicted the maximum total value to 
be reduced in 2006 was €84 billion, with a potential maximum value for the market of 0.8% of 
GDP per year on invoice-related processes across Europe. (Capgemini Consulting , 2007) 

1.1 Background 
Since the early 1970’s the first electronic invoices were sent by using electronic data interchange 
(EDI), companies have begun to develop and apply the new technology in business. From then 
on, the adoption of e- invoicing has expanded slowly but continuously, especially in the last few 
years. In the early days, the main weakness of e- invoicing adoption used to be the cost of EDI 
technology, while today the high development of data exchange makes the e- invoicing widely 
affordable. However, the main new driver or even barrier behind e- invoicing adoption has come 
from governmental level. Government’s promotion plays a key role in creating the most active e-
invoicing market in Europe. Many other countries in the world have also started to adopt e-
invoicing. Almost each country has developed its own set of regulations, which has brought 
complicated compliance issues for organizations with transnational business. (GXS) 

1.1.1 Global e-invoicing adoption 
In 2013 approximately 20 billion invoices in the world was issued in electronic format, the 
annual electronic invoice volume of 2014 was expected to achieve around 40 billion, with 
growth rates of at least 20%, and proportion of total volume exceeds to 8%. (Bruno Koch, 
Billentis, 2014) 

Research summarized the classic evolution pattern in most countries for e- invoicing adoption, 
see Figure 1. In the beginning stage, under the pressure of high printing and delivering cost, large 
organizations introduce e- invoicing and offer to their customers. As more customers accepting e-
invoicing, to improve process efficiency and share the cost, a B2C network service which has 
access to all the suppliers is more needed than private portal, leading to the 2nd stage. 

As the significant benefits of e- invoicing being recognized by issuers and recipients, the 
adoption in B2B and B2G is clearly more successful and valuable than in B2C. In this stage 
large corporates become promoters as soon as legislation permits paperless invoices in their 
countries, while a number of medium and small companies are still hesitating.  The following 
mass market adoption stage is mainly driven by the government and initiated by public sectors. 
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The legislation adjustment is a key to push e- invoicing adoption, especially in some Latin 
America and Asia countries, including China.   

 
Figure 1. Classic evolution pattern in most countries (Bruno Koch, Billentis, 2013) 

Figure 2 displays an overview of global e-invoicing market from research in 2014.  

 
Figure 2. Global e-invoicing market (Bruno Koch, Billentis, 2014) 

 Leaders (evolution stage 4): North Europe, Mexico, Brazil, Chile 

 Average(evolution stage 3-4) : North America, Europe, Australia 

 Developing (evolution stage 2-3): Russia, Asia 

 Laggards (evolution stage 1-2): most of Africa and some other counties 

There’re two main models for e-invoicing market driven by different needs:  
 The decentralized (clearance) model represented by Europe. E- invoicing is mainly applied 

in B2B, driven by the cost reduction demand from both supplier and buyer side. European 
commission is encouraging public sectors to embrace e-invoicing;  

 The centralized (delegation) model represented by Latin America and Taiwan, driven by 
maximizing tax collection through central control and management. In parts of Latin 
America, e- invoicing is being mandated and has very strict legislation. (PayStream 
Advisors, Inc, 2013) 
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1.1.2 Background on China 
Since the tax reform was implemented in 1994, the tax revenue has increased highly every year. 
Approximately 85% of the total annual revenue of 2014 was generated from tax, among which 
32% from value added tax (VAT), 18% from enterprise income tax and 13% from business tax - 
the three most significant types of tax in China. (Ministry of Finance Report 2014) 

Starting from 1994 when the State Administration of Taxation (SAT) launched the Golden Tax 
Project (GTP), China has put much effort in applying information technologies on tax control 
these years. The purpose of GTP is to enhance the tax control especially the VAT tax collection 
and management process by using information system.  
In the first stage of GTP, SAT developed the VAT Anti-Counterfeiting Tax-Control System to 
transfer the VAT taxation process from manual to digital, information management system. It 
was until 2007, the end of the second stage of GTP, that the coverage of all the general taxpayers 
in China and the cancellation of the all manual-edition VAT special invoices was completed. 
Currently the GTP is in the third stage, with a main goal of building the national taxation service 
platform.  

 
Figure 3. Development process (GTP - Online - E-invoicing pilot B2C - B2B)  

From online invoicing to electronic invoicing 
Online invoice was introduced as part of the 3rd stage of GTP in 2009. It was still the paper-
based form invoice but issued online instead of manually. In 2012, online invoicing started to be 
used in some pilot cities; it soon expanded to the whole country in 2013.  
To totally remove paper from invoicing process, electronic invoicing system was developed in 
2012 and first applied in 2013 in Beijing. Today the pilot cities have rapidly increased from 8 in 
the beginning to nearly all the major cities in China, and the scope has expanded to more 
industries in 2015. Many large e-commerce enterprises have joined the pilot, their customers 
now can receive electronic-form (PDF-form) invoice when shopping online. Each pilot city 
(sometimes provinces) has the e-invoice service platform that is administrated by local tax 
authority and connected to different pilot companies’ client applications. According to the 
description of classic evolution pattern of e-invoicing adoption, China is clearly in the stage of 
B2C network, in the way to reach the next stage - where e-invoicing is applied B2B.  

In June 2014, Jingdong Mall, an e-commerce company in Beijing issued the first B2B e-invoice 
in China to PISS, an insurance company, as a starting trial. Figure 4 shows the process overview 
of this pilot project. A few more cities, such as Shanghai and Guangzhou have schematized the 
B2B adoption in 2014 and it’s still ongoing till now. 
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Figure 4.  E-invoicing working process in a pilot project (B2B) 

Reasons for China 
Despite of the general benefits of e- invoicing, such as cost reduction, greater efficiency, 
accuracy and transparency of process, better cash management, there’re some specific reasons 
for China.  (PayStream Advisors, Inc, 2013) 
 Paper invoice cost:  

What makes it special is the huge amount of paper printed for invoice in China. In 2012 
about 40 billion paper invoices were printed nationally, the number is predicted to reach 
100 billion in near future. The total cost of one paper invoice is over ¥10 ($2) if the issuer 
and recipient are in different cities. Statistics shows that the annual invoice printing cost 
for a large e-commerce exceeds 5 million. Jingdong Mall for instance, has spent about 200 
million on paper invoices every year. 

 Current tax collection issues:  
Along with the rapid development of e-commerce, the appearance of false invoices in 
online shopping has become more serious. In this case, e-invoicing system will save the 
cost of e-commerce companies, in the meanwhile, enhance and standardize the invoicing 
process, hereby correctly capture the VAT, local, and other miscellaneous taxes for the 
government (Morrison, 2014). As a result, ¥52 billion tax collection was generated from 
tax avoidance combating work. By using e- invoicing system, tax administration could have 
stronger control of taxpayers’ activities since all the invoicing data will be collected and 
updated in the system. For the recipients, the risk of getting fake invoices is reduced as 
they can easily verify electronic-form invoices through the online service platform.  

 E-invoice market value:  
The lacking of invoices is critical in China’s trading process therefore the invoice market 
has been deeply underestimated. Through the comparison of GDP and population between 
China mainland and Taiwan, and based on the e- invoice market of Taiwan, the potential e-
invoice market in China could reach to ¥150-450 billion.  

 Environmental benefit:  
For the society, traditional paper invoices create a mass of resource consumption, while 
wide application of e- invoice will greatly benefit the environment and protect the deficient 
wood resource of China. 

The reasons will be evaluated by a number of companies in the following sections of the report. 
Even with these benefits e-invoicing will bring, why hasn’t China widely adopted it yet? Here 
are some potential aspects suggesting by researchers. 
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 Lack of national standard:  
Different pilot cities/provinces have built their own e-invoicing platform and regulations, 
the systems work independently and are not interconnected. It makes the nationwide e-
invoicing adoption process quite difficult; 

 “Where to pay tax” problem:  
Large companies mostly have cross-regional business. Since the choices of tax payment 
place directly influence the local GDP, the relevant regulations are not comprehensively 
established yet (there’re rules for VAT in various situation). 

 Need of legislation modification:  
From the view of “Top-down Design”, present “Taxation Law” and “Accounting Law” 
both require that the invoice for refund/taxation must be “paper-form”. Not until relevant 
regulations are adjusted to solve this issue, e-invoicing won’t be accepted widely and 
radically in China. 

1.2 Research Problem 
The purpose is to study on the influence factors of organizations’ e- invoice adoption decisions in 
China. There’re a few recent studies on firms’ e-invoicing adoption for European countries, such 
as Spain (Hernandez-Ortega, 2012), Finland (Lahtinen, 2012), and Sweden (Sandberg, 
Wahlberg, & Pan, 2009). There’s also a study on individual’s B2C e- invoicing adoption in China 
(Wu, 2013), while the reasoning behind Chinese organizations’ e- invoicing adoption decisions 
hasn’t been studied yet previously.  

Even now the e- invoicing in China is still a new concept, the scope has already extended to most 
developed cities, and the implementation of B2B e- invoicing has started. The effects that e-
invoicing will bring if widely adopted is essential for current invoicing market as well as the 
electronic taxation project of China. Therefore it’s now worth studying the attitude of 
organizations towards e-invoicing and the major factors that affect the decision making. Be 
aware of those will deepen the understanding of Chinese e- invoicing market; moreover make it 
possible to explore an effective way of winning support from enterprises and government in 
China for e-invoicing promotion. 

1.3 Structure of Study 
In the following section, the major used information technology adoption models in prior studies 
are presented and as a combination of these models, theoretical research model for e- invoicing 
adoption is developed. 

Based on the proposed model, the hypotheses are presented and the implementation of the 
research method is described in the third section, with supporting statistic data. The next part of 
the study is the result and analysis which outlines the key determinants of e- invoicing adoption 
by using factor analysis and regression analysis. The proposed hypotheses are tested in this part. 
Then in the discussion part, the influence levels of different factors are compared, the reasoning 
behind the result is discussed and potential strategies are suggested. Finally the conclusion of the 
study is presented in the last part. 
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2 LITERATURE REVIEW 
This chapter presents the theoretical reference frame that summarizes the existing knowledge 
and former performed research on the subject, and the integrated model proposed for this thesis. 

2.1 Information Technology Adoption Models at Firm Level 
As information technology (IT) has been widely valued for its significant influence on the 
productivity and competitiveness of companies in recent years, researchers have shown many 
interests in this area. The fully realization of IT benefits premises on its widely adopting and 
spreading. For this purpose, understanding the determinants of IT adoption is clearly very 
important. (Oliveira & Martins, 2011) 

There’re some theoretical models commonly used for examining the factors affecting the rate of 
IT adoption at the firm level, among which the two prominent ones are diffusion of innovation 
(DOI) (Rogers, 1995), and the Technology, organization and environment (TOE) framework 
(Tornatzky & Fleischer, 1990). In this study an additional theory, the Iacovou et al. (1995) 
model, will also be analysis and used as a reference.  

2.2 Diffusion of innovation 
The diffusion of innovation (DOI) theory was pioneered by Rogers in 1962 and has been applied 
and adapted in various ways (Hernandez-Ortega, 2012). It is a fundamental approach to address 
how, why and at what rate new ideas and technology spread through cultures, operating at the 
individual and firm level (Hsu, Kraemer, & Dunkle, 2006). It originated in communication to 
explain how innovation gains momentum and diffuses through certain channels and within a 
particular social system. (Rogers, 1995)  

DOI is used as a process-oriented perspective to explain the accepting of innovation among users 
(individuals and businesses) (Hernandez-Ortega, 2012). It states that the adoption of an 
innovation begins with non-users’ awareness of its existence, while diffusion is a process in 
which information about an innovation is conveyed over time (Yu & Tao, 2009). As individuals 
are considered to have different degrees of innovation adoption willingness, it is therefore 
observed that the portion of the population adopting an innovation is approximately normally 
distributed over time. With this distribution the individual innovativeness is segmented into five 
categories, innovators, early adopters, early majority, late majority, and laggards. (Rogers, 1995) 
For organizations which always involve a number of individuals, the innovation process is much 
more complex. Many innovations require a lengthy period, often many years, before becoming 
popular and DOI is helpful in identifying ways to accelerate their diffusion. (Rogers, 2003) 
This theory suggests several independent variables impacting or determining the adoption rate of 
innovations (Figure 5): a) Individual (leader) characteristics; b) Internal characteristics of 
organizational structure; and c) External characteristics of organization (Oliveira & Martins, 
2011). Simply speaking, Rogers's diffusion of innovation theory posits that a firm's adoption and 
use of innovations is influenced by the three variables. The extended items and definitions of the 
separate variables are elaborated in Table 1.  

The DOI theory has been examined in a number of empirical studies for different subject areas. 
For instance, it was used to investigate the determinants of e-procurement adoption (Yu-hui, 
2008) as well as information systems (IS) adoption and extent of IS in small businesses (Thong, 
1999). 
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Figure 5. Diffusion of innovations (Rogers, 1995) 

Table 1: The independent variables of DOI Model (Hernandez-Ortega, 2012) (Rogers, 1995) 

Variables Items Description 

Individual (leader) 
characteristics 

Leader’s attitude 
towards change 

The degree to which managements accept and 
support innovation 

Internal 
characteristics of 

organizational 
structure 

Centralization 
The degree to which power and control in a system 
are concentrated in the hands of a relatively few 
individuals  

Complexity  
The degree to which an organization’s members 
possess a relatively high level of knowledge and 
expertise 

Formalization The degree to which an organization emphasizes 
its members’ following rules and procedures 

Interconnectedness The degree to which the units in a social system are 
linked by interpersonal networks 

Organizational 
slack 

The degree to which uncommitted resources are 
available to an organization 

Size The number of employees of the organization 
External 

characteristics of 
organization 

System openness The degree to which intertwined with partners, 
customers and other networks 

2.3 Technology, organization, and environment framework 
Although DOI theory seems to be quite applicable in certain level, researchers continue to search 
other contexts influencing organizational innovativeness and combine them with Rogers's theory 
to provide richer and potentially more explanatory models (Hsu, Kraemer, & Dunkle, 2006). 
Tornatzky and Fleisher developed the Technology, organization, and environment (TOE) 
framework in 1990 to explain a firm's technological innovation decision making behavior. It 
identifies three aspects of an enterprise's context that influence the process by which it adopts 
and implements a technological innovation: a) technological context, b) organizational context, 
and c) environmental context (Figure 6) (Tornatzky & Fleischer, 1990). The extended items and 
definitions of the separate aspects are elaborated in Table 2. 
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Figure 6. TOE framework (Tornatzky & Fleischer, 1990) 

Table 2: The variables of TOE framework (Oliveira & Martins, 2011) (Tornatzky & Fleischer, 1990) 

Variables Items Description 

Technological 
context 

Availability Both the internal and external technologies 
relevant to the firm, including current practices 
and equipment internal to the firm as well as the 
set of available technologies external to the firm Characteristics 

Organizational 
context 

Formal and informal linking 
structures 

Descriptive measures about the organization Communication processes 
Size 

Slack 

Environmental 
context 

Industry characteristics and 
market structure The arena in which a firm conducts its 

business—its industry, competitors, and dealings 
with the government 

Technology support 
infrastructure 

Government regulation 

a) Technological context (TC) 
Tornatzky and Fleischer presented the “systems design perspective,” which is a synthesis 
of the following approaches: techno-centric, socio-centric, conflict/bargaining, systems 
lifecycle, and socio-technical systems (Angeles, 2013). According to many validating 
studies, the most commonly used measures for TC construct (i.e.to independent variable) 
include technology readiness, technology integration, IT infrastructure (Pan & Jang, 2008), 
and security applications (Oliveira & Martins, 2011). 

b) Organizational context (OC) 
Organizational context is characterized by a range of descriptive measures such as firm 
size and the amount of slack resources available internally, as Table 2 presents.  

c) Environmental context 
The environmental context is the arena surrounding a firm, consisting of multiple 
stakeholders who could either support or block the adoption of technological innovation, 
such as industry members, the government, the community, etc. (Angeles, 2013) 

Empirical studies employing the TOE framework have examined different IT adoptions and 
consistently found support for determinants of adoption (Yu-hui, 2008). It was used in many 
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different researches for example the study of the adoption determinants of enterprise resource 
planning (EPR) in Taiwan (Pan & Jang, 2008).  

2.4 Iacovou et al. (1995) model 
As innovations being more complicated and crossing the limits of individual firms overtime, the 
number of inter-organizational systems (IOSs) rapidly grows and has become significant in the 
business world (Oliveira & Martins, 2010). A few years after TOE was developed, Iacovou et al.  
(1995) analyzed IOSs characteristics that influence firms to adopt IT innovations in the context 
of EDI adoption. Their framework, which is well suited to explain the adoption of an IOS, is 
based on three constructs: a) Perceived benefits, b) Organizational readiness, and c) External 
pressure (Figure 7) (Iacovou, Benbasat, & Dexter, 1995).  

Perceived benefit is a new factor in this model, while organizational readiness can be seen as a 
combination of the TC and OC from the TOE framework. Most importantly, the external 
pressure, particularly pressure from trading partners, plays a critical role in EDI adoption and use 
because of the network IOS characteristic of EDI. Therefore Iacovou et al. model added and 
highlighted this factor to the EC of TOE framework (Hsu, Kraemer, & Dunkle, 2006). The 
extended items and definitions of the separate constructs are elaborated in Table 3.  
Although the Iacovou et al. model includes the external pressure as a new factor to analysis IOS 
adoption, more general environmental factors were not included in their framework (Hsu, 
Kraemer, & Dunkle, 2006). Thus instead of using it independently, the Iacovou et al. model was 
combined with other models by researchers in many IT adoption studies. 

 
Figure 7. Iacovou et al. (1995) model (Iacovou & Dexter, 1995) 

Table 3: The variables of Iacovou et al. (1995) model (Iacovou & Dexter, 1995) 

Variables Items Applied studies 

Perceived benefits 
Perceived benefits 

(Oliveira & Martins, 2010) 
Perceived barriers (obstacles) 

Organizational readiness 
Financial resource (Oliveira & Martins, 2010) 

(Hsu, Kraemer, & Dunkle, 
2006) 

IT resource 
Firm size 

External pressure 
Competitive pressure 

(Oliveira & Martins, 2010) 
Trading partner power 
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2.5 Combined model for E-invoicing adoption in China 
The three models of IT adoption have been examined in a number of empirical studies, while a 
part of which examined only one or two factors from a separate model and excluded variables 
that may affect the research result negatively. It becomes a strong motivation for developing a 
unifying framework that includes important factors from several theoretical perspectives in a 
specific study (Hsu, Kraemer, & Dunkle, 2006). According to Khun, having a unifying 
framework can contribute to cumulating the efforts within the research area of interest and lead 
to the development of better theories that exhibit greater explanatory power (Kuhn, 1970).  
In order to gain a comprehensive view on what factors may impact the e- invoicing adoption in 
China, the three models, the TOE framework in conjunction with the DOI theory and the 
Iacovou et al. model are adopted in this study.  The general relation and differences of them are 
summarized in Table 4. DOI views innovation diffusion as a communication process in which 
the rate of adoption is determined by the attributes of organizational innovativeness, while TOE 
posits that contextual factors determined decision-makers’ adoption behavior (Lahtinen, 2012) 
(Fuchs, Witting, & Höpken, 2010).  

Table 4: The comparison of DOI, TOE and Iacovou et al. (1995) model (Lahtinen, 2012) 

Theory Dependent construct Research scope and key concepts 

DOI Organizational innovativeness 
- pre-adoption 
- diffusion as process 
- at organizational level 

TOE and Iacovou 
et al. (1995) model 

Technological innovation 
decision making 

- pre- & post- adoption, usage stage 
- at organizational & inter-organizational 
level 

There’re some previous studies combining the TOE framework with DOI and/or Iacovou et al. 
model that can be used as references here. Table 5 presents a few examples of studies focusing 
on different subjects of IT adoption, an area that closely related to the research object of this 
paper.  

2.5.1 Adjusted constructs and variables 
The present study combines features that were identified in theoretical and empirical researches 
as important determinants of IT adoption, and therefore perhaps of e-invoicing adoption, from 
the three models to formulate an integrated framework for this study. The research model 
proposed here comprises three constructs:  
a) Technological context 

b) Organizational context 
c) Environmental and external context 

The integrated model is developed based on the TOE framework with combination of other two 
theories as supplement. The dimension of perceived benefits and barriers comes from the 
Iacovou et al. (1995) model. Organizational context is a consistent variable used in all three 
frameworks in the literature. Environmental and external context is referred from both TOE 
framework and the Iacovou et al. (1995) model.  
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Table 5: Empirical literature related to IT adoption (Oliveira & Martins, 2011) 

IT 
Adoption 

Theoretical 
Model Independent variables (constructs) Author(s) 

E-Business 
usage  

E-business 
impact 

TOE and DOI  

Relative advantage 
(Compatibility; Costs; Security concern) 

Technological context  
(Technology competence)  

Organizational context  
(Organization size) 
Environmental context: 
(Competitive pressure; Partner readiness) 

(Zhu, 
Dong, 
Xu, & 

Kraemer, 
2006a) 

RFID TOE and DOI 

Technology  
(Relative advantage; complexity; compatibility) 

Organization 
(Top management support; firm size; technology 
competence) 

Environment  
(competitive pressure; trading partner pressure; 
information intensity) 

(Wang, 
Wang, & 

Yang, 
2010) 

E-business 
adoption 

TOE and 
Iacovou et al. 
(1995) model 

Perceived benefits 
(Perceived benefits and obstacles)  

Technology and organization readiness 
(Technology integration) 

Environment and external pressure  
(Competitive pressure; trading partner collaboration) 

Controls 
(Country and industry effects) 

(Oliveira 
& 

Martins, 
2010) 

E-business 
use 

DOI, TOE and 
Iacovou et al. 
(1995) model 

Perceived benefits 
(Perceived of innovations) 

Organizational readiness 
(Firm size; technology resources; globalization level) 

External pressure 
(Trading partners’ pressure; government pressure) 

Environment 
(Regulatory concern; competition intensity) 

Control 
(Industry effects) 

(Hsu, 
Kraemer, 

& 
Dunkle, 
2006) 

2.5.2 Research Model 
Since identifying the determinants of e- invoicing adoption for Chinese companies is the 
objective of this study, the dependent variable here is defined as firms’ intention to adopt e-
invoicing, categorizing into four stages:  
1) Haven't considered adopting yet;  
2) Have considered adopting it but without plan yet;  

3) Plan to support/adopt it;  
4) Have already adopted it.  
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Based on the literature, an integrated, conceptual framework for companies’ e- invoicing 
adoption in China is presented in Figure 8.Ten independent variables are categorized into the 
three constructs, and the dependent variable - company’s intention of e-invoicing adoption is 
tested in the research model. 

 
Figure 8. Research Model 
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3 RESEARCH METHODOLOGY  
In this chapter the proposed hypotheses and the working process of a survey research is 
described. 

3.1 Hypotheses 
Based on the research model, the theoretical basis for each of the explanatory variables and their 
proposed relationships to the e-invoicing adoption intention are discussed and presented by nine 
hypotheses in the following. 

3.1.1 Technological context 
Two variables are used to measure the Technological Context (TC) construct, which are 
perceived benefits (BE) and perceived barriers (BR). According to them, two hypotheses are 
stipulated. 

Perceived Benefits 
Perceived benefits refer to the anticipated advantages that e- invoicing adoption can provide to 
the organization, describe the degree to which e-invoicing is perceived as being better than its 
precursor (Rogers, 1995).  According to DOI and Iacovou et al. model, better managerial 
understanding of the relative advantage of an innovation increases the likelihood of the 
allocation of the managerial, financial, and technological resources necessary to use that 
innovation (Iacovou, Benbasat, & Dexter, 1995) (Rogers, 2003). The benefits generally derived 
from the use of e- invoicing in companies include cost reduction and process acceleration. 
Previous studies indicate that the using of e-invoicing bring benefits such as strengthening 
customer relations, reducing staff resource of company, improving the competitive advantage, 
and benefiting the environment (Sandberg, Wahlberg, & Pan, 2009). Other empirical studies also 
validate that positive perception of these benefits should provide potential adopters an incentive 
to adopt an innovation (Grover & Teng, 1994). Therefore, the first hypothesis is:  

H1: High perceived benefit is a positive predictor of companies’ e-invoicing adoption. 

Perceived barriers 
It is necessary to understand perceived benefits, as well as perceived obstacles, as the adoption 
process may be complicated and costly (Oliveira & Martins, 2010). Similar to e-business, the 
adoption of e- invoicing requires the company to have a certain level of technical and 
organizational competence for smooth transition; the industry and environment to provide a 
supportive, regulated network for promotion. The barriers may result in customer resistance or 
hesitant attitude of decision making. Study concluded that firms that perceive fewer obstacles to 
the adoption of a technology will be more likely to adopt the IT. As a result, to ensure the 
adoption of e- invoicing, it is essential to reduce the perceived barriers. Based on that, the second 
hypothesis is generated: 
H2: High perceived barrier is a negative predictor of companies’ e-invoicing adoption. 

3.1.2 Organizational context 
Four variables are used to measure the Organizational Context (OC) construct, which are 
leader’s attitude (LA), technology readiness (TR), financial readiness (FR), and top management 
support (TM). Four hypotheses are postulated based on that. 
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Leader’s attitude 
Roger states that the management’s attitude and the presence of an innovation champion (a 
person who support the new idea despite of the existing resistance) are positively related to 
organization innovative intentions (Rogers, 2003). The importance of leadership is recognized to 
be an essential factor for technology adoption in organizations, with a significant effect on 
adoption (Neufeld, Dong, & Higgins, 2007). Hence, the hypothesis can be formulated: 
H3a: Leader’s attitude towards e-invoicing in China is a positive predictor of companies’ e-
invoicing adoption. 

Technology readiness 
Technology readiness refers to the degree of technological capacity including technology 
resources and IT experience. It is concerned with the level of sophistication of IT usage in an 
organization (Hsu, Kraemer, & Dunkle, 2006). This variable measures whether companies have 
sufficient IT resources to support e- invoicing adoption. Earlier study concludes that new 
technology use is significantly contingent on complementary resources and existing 
technologies, since firms that are already familiar with IT seem to show a positive attitude 
toward further IT extension (Kowtha & Choon, 2001). Several previous researches show that 
technological readiness is an important determinant of IT adoption. Therefore it is valid to 
anticipate firms that do not have robust technology infrastructure and wide IT expertise may not 
wish to risk the adoption of e- invoicing, while firms with greater technology readiness are in a 
better position to adopt e-invoicing. A hypothesis regarding that is generated: 

H3b: The level of technology readiness is a positive predictor of companies’ e-invoicing 
adoption. 

Financial readiness 
Financial readiness refers to the degree of availability of financial resource. This variable 
measures if companies have sufficient financial resources to support e-invoicing adoption. If a 
firm lacks the resources necessary for IT investment, its ability to fully use the innovation is 
limited (Hsu, Kraemer, & Dunkle, 2006). This leads to the following hypothesis: 
H3c: The level of financial readiness is a positive predictor of companies’ e-invoicing adoption. 

Top management support 
Prior studies have identified the top management support to be critical for creating a supportive 
climate and providing adequate resources for organizational adoption of IT innovation (Yu-hui, 
2008). The fully application of e- invoicing can may bring more management problems than 
technical ones. Especially when considering the bureaucratic culture of Chinese enterprises, the 
power of management is significant and conclusive on decision making. This means that the e-
invoicing cannot be successfully adopted and implemented without the support from the top 
management. Therefore it is a critical factor for e-invoicing adoption, which suggests the 
following hypothesis: 
H3d: The level of top management support is a positive predictor of companies’ e-invoicing 
adoption. 

3.1.3 Environmental and external context 
Four variables are used to measure the Environmental and external context (EC) construct, 
which are partner pressure (PP), Competitive pressure (CP), Government pressure (GP), and 
regulatory concern (RC). Two hypotheses are postulated based on that. 
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Other than previous two constructs, EC is defined differently here, since the degree of actual 
external pressure can hardly be perceived at recent stage of e- invoicing development in China. 
As a consequence, the relationship of EC and adoption intention is tested by the degree of 
perceived impact instead of its original pressure.  The formulation of research question of this 
construct is showed in method part. The overall environmental and external factors are expected 
to have deep impact on e- invoicing. Because of the different dimension of the EC construct, it 
can’t be investigated and evaluated with other constructs, yet its four variables can be compared 
between each other.  

Partner Pressure 
Trading partner collaboration is an important factor because the value of e- invoicing can be 
maximized only when many trading partners are using it (Iacovou, Benbasat, & Dexter, 1995). 
As more enterprises are economical dependent on their trading partners, the more they are likely 
to adopt e- invoicing under the pressure of trading partners. Network effect theory holds that the 
value of participating in a network increases for each participant as the number of participant 
increases (Hsu, Kraemer, & Dunkle, 2006). Several empirical studies suggest that trading partner 
is an important determinant for EDI, e-procurement and e-business adoption and use (Iacovou, 
Benbasat, & Dexter, 1995) (Yu-hui, 2008). As e- invoicing is highly related to these innovations, 
it can be expected that the trading partner pressure will significantly influence companies’ e-
invoicing adoption. 

Competitive Pressure 
Competitive pressure refers to the degree of pressure felt by the firm from competitors within the 
industry (Oliveira & Martins, 2010). Economists have hypothesized that the spread of an 
innovation will either increase or decrease with competition intensity (Hsu, Kraemer, & Dunkle, 
2006). Some empirical researches suggest that competitive pressure is a powerful driver of IT 
adoption and diffusion (Iacovou, Benbasat, & Dexter, 1995) (Oliveira & Martins, 2010). As 
market competition increases, firms may feel more strong need to adopt e- invoicing. Therefore, 
it can be assumed that competitive pressure will have strong impact on companies’ e- invoicing 
adoption. 

Government Pressure 
Government pressure or promotion would play a significant role in e- invoicing adoption. A 
country’s private sectors can be motivated to adopt e-invoicing by government which provides 
supportive infrastructure, legal and regulatory frameworks, and e-invoicing use directives (Yu-
hui, 2008). Governments may also establish requirements for firms doing business with the 
government (Porter, 1990).  Empirical studies of the remarkable progress of Japan, Korea, 
Singapore, and other Pacific Rim countries cite government as a major factor in their success 
(Kraemer, Gurbaxani, & King, 1992). As Chinese government has shown a clear commitment to 
e-invoicing development, enterprises would view more potential and hence be more likely to 
adopt it. Current facts have already showed that the government supports and pressures 
significantly influences companies’ e-invoicing adoption in China. 

Regulatory Concern 
Research showed that regulation may discourage the use of innovation (Haywood, 1981), and in 
past technology revolutions, regulation often lagged both technology and organizational change 
(Hsu, Kraemer, & Dunkle, 2006). Since e- invoicing development is still in pilot stage in China, 
relevant regulations haven’t been adjusted to fully protect the legal validity of e- invoices in all 
business areas. Although currently the electronic-form invoices are available and effective in 
B2C, in B2B market where more enterprises involve, the only accepted form of invoice is still 
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paper. Moreover, legislation regarding electronic taxation is developing and uncompleted yet. 
Enterprises express high expectations on the procedure. 

Based on the current development status of e-invoicing and the centralized institutional authority 
of China, industry pressures including partner and competitive pressure is expected to have less 
impact than policy support which consists government pressure and regulatory concern. Thus, it 
can be assumed that: 
H4: Industry pressures have significantly less influence than policy supports on companies’ e-
invoicing adoption intention. 

3.1.4 Controls 
In this study, industry and firm size effect are set for control, and an extra variable “Familiarity” 
is measured. 

Industry & firm size 
Firm size is one of the most commonly cited factors in the organizations’ adoption research (Zhu 
& Kraemer, 2005). Different industries may not have the same level of acceptance for IT 
adoption. Therefore the two factors are also included in the research model to test the effect. 
Dummy variables will be used to control for data variation that would not be captured by the 
explanatory variables mentioned above.  

Familiarity 
The degree of familiarity with e- invoicing could be various in Chinese organizations since e-
invoice is still a new concept there and the knowledge regarding it hasn’t been widely acquired 
yet. It’s assumed that with higher level of familiarity, it comes more positive attitudes and 
greater potential of e-invoicing adoption:   

H5: The level of familiarity with e-invoicing development in China is positively related to 
company’s e-invoicing adoption intention. 
The overview of hypotheses is presented as below. 

 

Figure 9. Research model and hypotheses 
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3.2 Research Method 

3.2.1 Measurements  
Based on a comprehensive literature review and adapted to this e- invoicing study, the variables 
in the research model were operationalized using both single- item and multi- item measures. The 
dependent variable was measured by questioning the respondents, on behalf of their firms, the 
decision or intention of decision on e- invoicing adoption. All items for the explanatory variables 
were adapted from previous studies synthesized with the context of e-invoicing. Most of the 
items were measured by a five-point Likert-type scale, whereby the difference of specific 
variable statements will be explained in following section. Precise measures of the variables are 
presented Table 6. 

3.2.2 Sample 
The research model was tested with a survey questionnaire designed to measure the variables 
mentioned above. The questionnaire was developed based on literature review and refined based 
on the feedback form a pilot test in which four employees of an e- invoicing service company 
(Trustweaver) participated. The questionnaires were addressed to the management level, i.e. the 
decision-makers in enterprises, since most information of this survey refers to the enterprise as a 
whole, not to individual employees.  

Data were gathered through an online survey platform and company network of a staff working 
at the Swedish center in Shanghai. The initial questionnaires were pilot tested among several e-
invoicing experts and some items were revised for clarity. The finalized version was presented 
on Sojump.com, a professional survey platform that specializes in large-scale and customized 
survey research. The target group was limited to employees at middle or top management level. 
62 respondents were gathered through the sample database service of the platform, 10 
respondents came from email invitations. A total of 72 valid surveys were obtained through the 
two approaches.   

3.2.3 Questionnaire 
There’re two versions of survey, Chinese and English version, both of them are available online 
via sojump.com website. Confidentiality of the survey was ensured by setting the results and data 
collection private. The questionnaire is divided into three sections. First, questions regarding the 
background information, including company type, industry, respondent’s job position, company 
size and invoicing type were asked. In the following section which is the main part of the 
questionnaire, the dependent and independent variables in the research model are measured by 
nine questions.  

Operationalization of variables 
 Dependent variable 

Intention to adopt e- invoicing is measured by a direct question with four choices: Already 
adopted, Plan to support/adopt it, Have considered adopting it but without plan yet, haven’t 
considered adopting yet. Respondents were asked to select the intention on behalf of their 
companies. 

 Familiarity 
The level of familiarity is measured by a direct question with a five-point Likert scale. The 
respondent were asked “how familiar with e- invoicing development in China” and should 
rate the answers from 1 “not at all familiar” to 5 “extremely familiar”. 

http://www.sojump.com/jq/3859245.aspx
http://www.sojump.com/jq/3944393.aspx
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Table 6: Measurements of the variables 

Variables Items 
Adoption intention Company's intention to adopt e-invoicing in China 

Familiarity How familiar with e-invoicing development in China (1-5) 

Technol
ogical 

context 

Perceived 
benefits 

BE1 Save the cost of paper-invoices 

BE2 Reduce overall financing process OPEX cost 
BE3 Improve process transparency & efficiency 
BE4 Improve invoice data's security & accuracy 

BE5 Strengthening of customer/supplier relations 
BE6 Beneficial for the environment 
BE7 Good for company image from a PR perspective 

Perceived 
barriers 

BA1 
Lack of interoperability & compatibility with existing operation 
system 

BA2 Difficulties in cost-benefit assessment 
BA3 Company doubts about invoice data security 
BA4 Lack of IT resources, expertise and infrastructure 
BA5 Lack of top management support 
BA6 Difficulties in internal organizational change 
BA7 Lack of industry standard, business model 
BA8 Unresolved legislation issues 

Organiz
ational 
context 

Leader 
Attitude 

LA1 Expect partners (customers/suppliers) to adopt e-invoicing in China 

LA2 
E-invoicing adoption is beneficial for company's business in/with 
China 

LA3 
Adoption of e-invoicing is crucial /necessary for e-business in 
China 

Technology 
readiness 

TR1 
Performance & experience of financial IT support (ERP 
integration) 

TR2 Technological capacity to adopt/support e-invoicing in China 
Financial 
readiness FR 

My company can easily raise financial resources to adopt e-invoice 
in China 

Top 
management 

support 

TS1 Top management is aware of the benefits of e-invoicing 

TS2 
Top management support (are committed to) the adoption of e-
invoicing 

Environ
mental 

& 
external 
context 

Partner 
Pressure 

PP1 Request from important business partners, customers 
PP2 Support from e-invoicing service providers 

Competitive 
pressure CP Pressure of competitors (soon to be) using e-invoicing 

Government 
Pressure 

GP4 Government effectively promotes the adoption of e-invoice 

GP5 
Government mandates the use of e-invoice (in specific business 
areas) 

Regulatory 
Concern 

RC6 Adjustment of relevant taxation policy 

RC7 
E-invoicing clearance model different from traditional model in 
China/EU model 
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 Perceived Benefits & Perceived Barriers 
The construct of perceived benefits/barriers is measured by seven/eight factors from 
perspectives of technology, organization and environment. Respondents were asked to rate 
the importance of each factor by showing attitude towards “the main benefits/barriers of e-
invoicing”. A five-point Likert scale was used, with 1 representing “strongly disagree” and 
5 reflecting “strongly agree”, for instance: 

Q: What do you consider are the main benefits of e-invoicing? (1 - Strongly disagree, 5- Strongly 
agree) 
BE1: Save the cost of paper-invoices 1 2 3 4 5 

 Leader’s attitude 
The construct of attitude is measured by three questions, from organizational and e-
business perspective. Respondents were asked their attitudes towards e- invoicing in China 
with five-point scale: 1 representing “strongly disagree” and 5 reflecting “strongly agree”. 

 Technology readiness 
The construct of technology readiness is measured by two questions, asking respondents’ 
technology competence of their companies. A five-point Likert scale was used, with 1 
representing “very bad” and 5 reflecting “excellent”, for instance: 

Q: How do you think of the technology competence of your company? (1 - Very bad, 5- Excellent) 
TR1: Performance & experience of financial IT support 
(ERP integration) 1 2 3 4 5 

 Financial readiness 
The construct of financial readiness is measured by one question, asking respondents’ 
financial capacity of their companies, with degree from 1 “strongly disagree” to 5 
“strongly agree”, as example shows below: 

Q: How do you think of the financial capacity of your company? (1 - Strongly disagree, 5- Strongly 
agree) 
FR: My company can easily raise financial resources to 
adopt e-invoice in China 1 2 3 4 5 

 Top management support 
The construct is measured by two questions, asking company’s top management attitude 
towards e-invoicing in China. The respondents were provided with two statements and 
needed to rate their agreement level on the statements using five-point scale: from 1 
“strongly disagree” to 5 “strongly agree”.  

Q: How is your company’s top management attitude towards e-invoicing in China? (1-strongly 
disagree, 5-strongly agree) 
TM1: They’re aware of the benefits of e-invoicing 1 2 3 4 5 

 Environmental and external context 
This construct comprises four variables, partner pressure, competitive pressure, 
government pressure and regulatory concern, measuring by eight questions in total. 
Respondents were asked to rate the influence degree of each statement using a score scale 
of 1 (not at all influence) to 5 (very strong influence), see example below: 

Q: How much will the external factors influence on your company's e-invoice adoption decision in 
China? (1-Not at all influence, 5- Very strong influence) 
RR1: Request from important business partners, customers 1 2 3 4 5 



 27 
 

The last section of the questionnaire contains further questions regarding company’s plan and 
strategy on e- invoicing after adopted. Respondents representing their companies were asked: 1) 
The time period needed to implement and deploy e- invoicing; 2) Preferred operation model for 
e-invoicing, independently development or outsourcing; 3) Interests in joining the e- invoicing 
pilot projects in order to influence the development of e- invoicing framework in China, 
measuring by a score scale of 1 (not interested at all) to 5 (extremely interested). 
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4 RESULT AND ANALYSIS 
In this chapter the results that are obtained from the survey are compiled, analyzed and 
compared with existing knowledge from previous studies. The hypotheses presented before are 
tested.  

4.1 Background information 
The enterprises that the respondents represented were involved in a wide spectrum of industries, 
including manufacture, health care, IT/Telecommunication, E-commerce etc. The size of firms 
varied from small (less than 50 employees) to large (more than 200 employees). As the 
respondents were required to be at management level, the job position of them also varied from 
different department managers to CEOs. The major distribution of these categories is presented 
in Table 7. 

Table 7: Descriptive statistics of background data (A) (% of Total) 

Firm size Percent Industry Percent Respondents Percent 
Small 16.7% Manufacture 50.0% Finance manager 19.6% 

Medium 70.8% Health Care 12.5% Product & Sales manger 30.4% 
Large 12.5% IT 11.1% Other manager 39.1% 

Result shows that more than 70 percentages of the respondents come from medium companies; 
half of all the companies are in manufacture industry, about 23% of them are from health care 
and IT/telecommunication industry. There’re only a few sample of small and large companies, as 
well as other six industry options.  
The company type is categorized into four groups, among which the type of private enterprise 
accounts for 58 percent of total number, state owned enterprise accounts for 21 percent. It’s 
corresponding with the national proportion of company type in China. The distribution of 
invoice type is also uneven, nearly 90 percent of respondents loads on “B2B” and “B2B & B2C” 
meaning that the majority has B2B invoice as the main invoice type of their companies. Since 
the scope of this research is mainly targeted on B2B e- invoicing, the sample clearly meets the 
requirement. The detail data of company and invoice type is presented in Table 8. 

Table 8: Descriptive statistics of background data (B) (% of Total) 

  Invoice Type 

  B2B B2B & B2C B2C Total 

C
om

pa
ny

 T
yp

e (CH) Private enterprise 25.0% 26.4% 6.9% 58.3% 
Foreign enterprise 9.7% 4.2% 1.4% 15.3% 

Sino-Foreign joint venture 1.4% 2.8% 1.4% 5.6% 
State owned enterprise 11.1% 8.3% 1.4% 20.8% 

Total 47.2% 41.7% 11.1% 100% 

Totally there are 32 percent of companies in the sample that have already adopted e- invoicing. 
Although medium companies comprise a large part of the total sample, the adoption rate of this 
category is only 33 percent according to Table 9. The group of large companies has the highest 
adoption rate among the three categories. The result indicates that the potential of e- invoicing 
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adoption differs by firm size, which might has positive relationship with the adoption, as several 
empirical studies concluded (Hsu, Kraemer, & Dunkle, 2006).  

Table 9: Adoption rates of different firm sizes and major industries (% of each category) 

Firm size Rates of adopters Industry Rates of adopters 
Small 16.8% Manufacture 33.4% 

Medium 33.3% Health Care 66.4% 
Large 44.8% IT & E-commerce 13.3% 

4.2 Descriptive Statistics for the variables 
Before analyzing the independent variables of the research model, the value of “Leader’s 
attitude” and “Familiarity” are measured to explore their relationship with e- invoicing adoption 
intention. Table 10 shows that the mean value of attitude is relatively higher implying that the 
respondents trends to have a very positive attitude towards e- invoicing, while the value of 
familiarity is lower than 4 (representing “moderately familiar”).  
In order to analyze the tendency of adoption intention affecting by the level of familiarity, the 
value of this categorical variable is set by 1-4 scale:  
1) Haven't considered adopting yet; 
2) Have considered adopting it but without plan yet; 
3) Plan to support/adopt it 
4) Already adopted 

The setting is also used for regression analysis in following section.  The relation chart of the 
three variables: attitude, intention and Familiarity, is presented below. 

The result of Diagram 1 indicates that there’s a clear positive relationship between intention and 
familiarity level. As the more respondents are familiar with e-invoicing, the intention is higher, 
implying to be inclined to adoption decisions. This relationship will also be examined and 
validated by the regression analysis introducing later. 

Diagram 1: Dual axes chart for familiarity effect 
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Table 10: Mean value of two variables  

Variables No. of Items Mean 
Leader attitudes (LA) 3 4.21 

Familiarity 1 3.79 

4.2.1 Technological and organizational context 
The mean value of each item included in perceived benefits, perceived barriers and 
organizational context variable is presented in Table 11. According to the statistics, the items of 
perceived benefits generally have higher mean value than perceived barriers. Therefore it can be 
concluded that the respondents of this survey perceive greater benefits than barriers on e-
invoicing. BE1 has the highest score among all the items of benefits, which indicates that the 
respondents value “save the cost of paper invoices” mostly as the benefit of e- invoicing. Close to 
BE1, BE6 also scores relatively high, meaning that the “beneficial for the environment” is quite 
agreed as a major advantage of e- invoicing. BA3 and BA8 have similar scores that are higher 
than other items of perceived barriers. This result confirms that “doubts about invoice data 
security”, a technical issue of e- invoicing itself, and “unresolved legislation issues”, regulatory 
concern from governmental perspective, are two biggest barriers companies perceived for e-
invoicing in China.  

Table 11: Descriptive Statistics for the variable (A) 

Perceived 
benefits Mean Perceived 

barriers Mean Organizational 
context Mean 

BE1 4.56 BA1 3.75 LA1 4.04 
BE2 4.18 BA2 3.24 LA2 4.18 
BE3 4.29 BA3 3.88 LA3 4.39 
BE4 4.25 BA4 3.56 TR1 3.99 
BE5 3.92 BA5 3.21 TR2 3.94 
BE6 4.49 BA6 3.21 FR 3.93 
BE7 4.03 BA7 3.65 TS1 4.13 

  BA8 3.89 TS2 4.03 

The construct of organizational context contains four variables measured by eight items. The 
result shows that leader attitude (LA) and top management support (TM) have relatively higher 
value than technology readiness (TR) and financial readiness (FR). Based on that, it can be 
concluded that in current stage of e-invoicing development in China, management of enterprises 
generally obtain rather positive and supportive attitudes, while practical condition including the 
necessary technical and financial resource to adopt e-invoicing is not as sufficient as expected.  

4.2.2 Environmental and external context 
Four variables measured by eight items consist of the construct of external context. The total 
average mean of this construct is 4.1 which representing a “strong influence” on company’s e-
invoicing adoption decision. The mean value of each item and variable is presented in Table 12. 
According to the statistic data, all the variables have the mean value exceeding 3.5. The 
Skewness and kurtosis values show the distribution of values: the mass of these variables loads 
on the higher values and the distribution is more clustered about the center. To be able to 
compare and rank the mean value (influential degree) of each external factor, the difference of 
them need to be validated first. 
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Table 12: Descriptive Statistics for the variable (B) 

External influential factors  Mean Std. Deviation Skewness Kurtosis 

Partner Pressure 
PP1 

3.97 
4.04 .895 -1.296 2.484 

PP2 3.89 .944 -.378 .248 

Competitive 
Pressure CP 3.69 3.69 .972 -1.002 1.377 

Government 
Pressure 

GP4 
4.29 

4.40 .816 -1.834 4.392 
GP5 4.13 .855 -1.359 3.226 

Regulatory 
Concern 

RC6 
4.24 

4.31 .882 -1.407 2.127 
RC7 4.17 .862 -1.027 1.364 

 All the items result in negative Skewness values, which consider that the higher influence more that 
lower influence. 

 All/Majority of the items generate positive kurtosis values, which show that the distribution is 
relatively peak and more clustered about the center. 

The paired-samples T test is used to test the differences between the four variables. The result is 
presented in Table 13. The four variables are analyzed by 6 pairs, each of which consists of two 
variables. Since the significance value for pair 1-5 is less than 0.05, it can be concluded that the 
influential degrees of partner pressure, competitive pressure and governmental pressure are 
significantly different. Only one pair, governmental pressure and regulatory concern shows no 
significant difference, meaning that they explain almost the same content with similar result, the 
two variables are more suitable to be viewed together. Besides this pair 6, all other variables are 
proved to be significantly different from each other; therefore the influential degrees of each 
variable could be compared. The full result of the paired-samples T test is provided in Appendix. 

Table 13 Result of paired-samples T test for external and environmental context 

  (Paired differences) 
Mean t Sig. (2-tailed) 

Pair 1 Partner Pressure - 
Competitive Pressure .27083 2.825 .006 

Pair 2 Government Pressure - 
Competitive Pressure .56944 -5.185 .000 

Pair 3 Regulatory Concern - 
Competitive Pressure .52113 -3.207 .002 

Pair 4 Government Pressure - 
Partner Pressure .29861 -5.375 .000 

Pair 5 Regulatory Concern - 
Partner Pressure .25352 -3.294 .002 

Pair 6 Government Pressure - 
Regulatory Concern .02817 .343 .732 

Ranking the external factors from highest to lowest according to Table 12, government pressure 
has the highest score, following by the regulatory concern which is slightly lower (the difference 
is not significant). Both of them which can be categorized as policy supports, are significantly 
higher than partner pressure and competitive pressure which are categorized as industry pressure. 
It can also be indicated from the result that the partner pressure has significantly greater impact 
than competitive pressure on companies’ e-invoicing adoption decisions. 
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4.3 Factor analysis and Reliability test 
As a pre-step for regression analysis, a factor analysis was performed in order to reduce the 
number of variables and to evaluate the validity, which is commonly applied in innovation 
studies (Oliveira & Martins, 2010) (Yu-hui, 2008). Principle component analysis of multi- item 
indicators was conducted by using Varimax rotation, to assess if the theorized items for a 
construct converge together and if the items are not loaded onto dimensions other than intended. 
3-factor solution was set for the principle component analysis with all eigenvalues above 1.0. 
The result of factor analysis is given in Table 14. All of the factors have a loading greater than 
0.50 (except for item TR1 and BE4), indicating that the analysis employs a well-explained factor 
structure (Oliveira & Martins, 2010). All of the items can be clearly distinguished (except for 
BE2 which is extracted during the analysis as a consequent). 

Table 14: Result of factor analysis - Rotated Component Matrix 

 Factor 1 Factor 2 Factor 3 
TM1 .799   
TM2 .755   
LA1 .699   
LA2 .693   
TR2 .679   
BE7 .668   
BE5 .647   
FR .582   

TR1 447   

BA6  .803  

BA7  .773  

BA3  .745  

BA8  .712  

BA1  .664  

BA5  .663  

BA2  .633  

BA4  .561  

BE6   .688 

A3   .618 

BE3   .611 

BE1   .551 

BE4   .430 

Extraction Method: Principal Component Analysis;  
Rotation Method: Varimax with Kaiser Normalization. 

Items of the three factors were not loaded as theorized, therefore some adjustment of the 
variables need to be made. There’re only a few items loading differently, the three factors can 
still be named in accordance with the research model and literature review. The adjusted 
structure of constructs and variables is presented in Table 15. 
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Table 15: Adjusted structure of constructs and variables 

Variables Constructs from factor analysis result Dependent variable 
Leader Attitude 

Organizational Context 

Organization’s e-
invoicing adoption 

decision 

Perceived Benefits 
(organizational perspective) 

Top Management Support 
Technological Readiness 

Financial Readiness 
Perceived Barriers Perceived Barriers 
Perceived Benefits 

Perceived Benefits Leader Attitude 
(benefits perspective) 

Factor 1 includes all the items of top management support (TM); two items of leader attitude 
(LA) towards e-invoicing and perceived benefits (BE), both of which state from organizational 
perspective; technology and financial readiness (TR) (FR), merging several original constructs. 
The common aspect is that they’re all organizational related. According to the factor analysis 
result, they are very likely to influence the adoption decision in the same direction. Thus, Factor 
1 can be labeled as organizational context (OC) similar to original research model, with two BE 
items added. 
Factor 2 consists of all items related to the same construct: perceived barriers (BA). It’s simple 
and clear that Factor 2 is still labeled as perceived barriers (BA) according to the research 
model developed for this study. 

Factor 3 also merges two constructs including four items from perceived benefits (BE) and one 
item from leader attitude (LA3) which explains e- invoice’s effect from e-business perspective. 
They are common in emphasizing the benefits of e-invoicing. Thus Factor 3 could be labeled as 
perceived benefits (BE) based on original research model, with an additional LA item added.  

Reliability test (summated scale of factor analysis) 
Reliability assesses the stability of the scale based on an assessment of the internal consistency 
of the items measuring the construct. It is evaluated by calculating the composite reliability for 
each composite independent variable (Oliveira & Martins, 2010). In order to guarantee the 
reliability of the constructs, a reliability analysis was conducted and the result in shown in Table 
16. Alpha was used to assess the reliability. Most of the constructs have a composite Cronbach 
Alpha value exceeding the reference value of 0.7, suggested by Nunnally & Bernstein, (1994). 
Organizational context, perceived barriers and external context have the alpha values 
respectively are: 0.86, 0.85 and 0.81, while the last dimension, perceived benefits, comprises five 
items and has a Cronbach alpha value of 0.57 which might be adequate for exploratory research. 
Since it is an important part of research structure, the construct of perceived benefit is retained 
here to be used in following analysis.  

Table 16: Result of reliability analysis 

Constructs No. of Items Mean Cronbach Alpha 
Organizational Context 9 4.05 0.86 

Perceived Barriers 8 3.55 0.85 
Perceived Benefits 5 4.41 0.57 

EC (External context) 7 4.10 0.81 
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Thus, constructs developed by factor analysis and reliability test could then be used to test the 
conceptual model and the associated hypotheses. 

4.4 Regression analysis 
To test the proposed model and hypotheses established in this study, linear regression analysis is 
employed. The significance value (p value) of the regression coefficients of each hypothesized 
explanatory variable is examined to determine support for the model.  The linear regression 
analysis is performed by using SPSS. 

The independent variables: perceived benefits, organizational context, perceived barriers are in 
accordance with the research model and obtained by factor analysis. The control variable 
“familiarity” is added as another model in the analysis. The dependent variable is e- invoicing 
adoption intention, and a linear variable with values range from 1-4 representing different 
intentions is applied:  

1) Haven't considered adopting yet; 
2) Have considered adopting it but without plan yet; 
3) Plan to support/adopt it 
4) Already adopted 

Table 17: Result of Linear regression analysis 

Model 

Coefficients 

 
Unstandardized Coefficients Standardized 

Coefficients t Sig. 

B Std. Error Beta   

1 

(Constant) 2.786 .108  25.688 .000 

Organizational Context .406 .109 .404 3.721 .000 

Perceived Barriers -.242 .109 -.241 -2.215 .030 

Perceived Benefits .015 .109 .015 .141 .888 

2 

(Constant) 1.290 .534  2.416 .019 

Organizational Context .202 .126 .201 1.600 .114 

Perceived Barriers -.169 .107 -.168 -1.582 .119 

Perceived Benefits -.030 .105 -.030 -.288 .775 

Familiarity .391 .137 .368 2.855 .006 

Dependent variable: E-invoicing adoption intention 

The significance of individual constructs is assessed by the p-value (Sig.), which is the 
conditionally probability of relationship as strong as observed in the data if the null hypothesis is 
true. Typically a value that is less than 0.05 is considered significant. Thus, a predictor with a 
low p-value is likely to be related to the research model as changes in the predictor's value 
associated with the dependent variable.  

According to the result of analysis showed in Table 17, it makes a big difference when entering 
the factor of familiarity into analysis. In model 1 where only three constructs are analyze, the 
result shows that there’re two significant coefficients, with the p-value of 0.000 and 0.030, 
indicating that the factors, organizational contexts and perceived barriers, contribute much to the 
model. The factor of perceived benefits has a p-value of 0.888 which is not statistically 
significant, meaning that it does not contribute much on predicting the adoption intention. 
However, this effect is mediated by the control variable in model 2 (Baron & Kenny, 1986). In 
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model 2 where four constructs are analyzed including Familiarity, the relationships between 
other three constructs and e- invoicing adoption intention are not significant, while only the factor 
of familiarity has a significant effect on the intention. 

The value of standardized coefficients is also examined in order to measure the relative 
importance of the significant predictors. In model 1 organizational context has a larger absolute 
standardized coefficient than perceived barriers, indicating that this construct is more influential 
to the intention of e-invoicing adoption. In model 2 the control variable familiarity has the 
highest value of standardized coefficient, showing that it is the most important predictor for e-
invoicing adoption comparing to other constructs.  
To sum up, the results of regression analysis suggests that the level of familiarity has the most 
significant impact on e-invoicing adoption intention. Besides that, organizational context (OC) 
significantly affects the adoption intention in a positive way, and perceived barriers (BR) is 
negatively associated with e- invoicing adoption. In contrast, perceived benefit (BE) does not 
have a significant effect.   

4.5 Hypotheses test 
The empirical result of the structural model, combining the data from the descriptive statistics 
and regression analysis, is presented in Figure 10. The relationship between Technological 
context, Organizational context with adoption intention is showed using the values of 
standardized coefficient in model 1, while the influential degree of External context is explained 
by the mean value (5-point Likert scale) of each variable.   

 

Figure 10.  Empirical result of research model (Note: ∗∗  p<0.01, ∗  p<0.05) 

4.5.1 Technological context 

H1: High perceived benefit is a positive predictor of companies’ e-invoicing adoption. 
H2: High perceived barrier is a negative predictor of companies’ e-invoicing adoption. 

One of the two tested variables show significance, thus, H2 holds and H1 is rejected. Perceived 
benefits are found to be not significantly influence companies’ e- invoicing adoption decisions. 
Although the mean values of this variable and its included items are quite high, implying that a 
large number of respondents are aware of the benefits of e- invoicing, it’s proved by the 
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regression analysis that perceived (technological) benefit is not a determinant factor for 
companies’ e-invoicing adoption in China.  

The two added items included in the organizational construct are perceived benefits from 
customer relationship (BE5) and organizational image (BE7) perspective. It’s interesting to see 
that although the mean value of the two items are the lowest among all benefit items, implying 
that awareness about the strategic benefits of e- invoicing is remained some level of ignorant, 
they do positively motivate enterprises to go for adoption.  

 
Figure 11. Hypothesis 1: Perceived benefits (∗∗  p<0.01) 

The result may be explained by current situation of e- invoicing acceptance in China. There’re 
only a few companies adopting e- invoicing, while most haven’t. Hence now the decision making 
focuses on whether to adopt e- invoicing or not. Prior studies have found perceived benefit to be a 
significant variable affecting the decision making of innovation using. A potential reason behind 
it is that company will value much higher on benefits when making the decision to continue use 
an innovation after adopting.   

 
Figure 12. Hypothesis 2: Perceived barriers (∗  p<0.05) 

The survey result shows that enterprises perceive a relatively lower value of barriers comparing 
to benefits. However the analysis indicates that the limited perceived barriers have a significant 
effect on their e-invoicing adoption intention. The risk of security, system compatibility and 
unresolved legislation issues are perceived the most among all barriers. 

Therefore, for managers who think that e- invoicing is more beneficial than paper-invoicing, the 
barriers such as technical compatibility, organizational resources and environmental issues will 
negatively affect their willing to adopt e-invoicing.  
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4.5.2 Organizational context 

H3a: Leader’s attitude is a positive predictor of companies’ e-invoicing adoption. 

H3b: The level of technology readiness is a positive predictor of companies’ e-invoicing 
adoption. 
H3c: The level of financial readiness is a positive predictor of companies’ e-invoicing adoption. 

H3d: The level of top management support is a positive predictor of companies’ e-invoicing 
adoption.  

Testing all the factors together in one model makes it possible to investigate the relative 
contribution of each factor to e-business use. Among the three factors, organizational context is 
found to be the most important factor influencing e-invoicing adoption. It can be concluded that, 
for enterprises in China (especially medium enterprises where the majority of respondents came 
from), organization context is the key factor for e- invoicing decision making. Comparing to 
perceived barriers, organization context contributes more to the model, implying that for 
enterprises even facing many barriers as obstructer, the facilitator effect from organizational 
context would be greater.   

The organizational context construct is confirmed and the four variables included can be viewed 
as confirmed as well because the correlation between each of them is quite high. Therefore H3a, 
H3b, H3c and H3d hold.   

 

Figure 13. Hypothesis 3a, 3d: Management attitude & support (∗∗  p<0.01) 

This result indicates that management attitudes and supports have a significant effect on e-
invoicing adoption, as well as technology and financial readiness. The degree of leader attitude 
and top management support are relatively higher while the level technology and financial 
readiness are lower comparing to them, see Figure 13. In other words, managers have become 
aware of the benefits of e- invoicing and showed quite positive attitude to support e- invoicing, 
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however, the technical and financial capacity of their companies haven’t fulfilled the adoption 
requirements for e-invoicing at a high level. 

4.5.3 Environmental and external context  

H4: Industry pressures have significantly less influence than policy supports on companies’ e-
invoicing adoption intention. 

The results demonstrate the importance of external factors. According to the result of t-test 
(Table 13), the differences between industry pressure which includes partner and competitive 
pressure, and policy support including government pressure and regulatory concern are 
significant (for mean values see Figure 14). Therefore H4 is supported.  
Corresponding to the classic evolution pattern of e- invoicing, it seems that China is developing 
from the first B2C supplier direct stage to the second B2C network stage, while the network of 
adopted enterprises haven’t established.  Since most part of the country has just started e-
invoicing development and current involved industries are quite limited, the main driven comes 
from public administrations instead of industry partners.  This may explain the result of higher 
policy impact and lower industrial influence. 

 
Figure 14 Hypothesis 4 – Industry pressure Vs. Policy supports 

Considering the environment and culture of Chinese market, there’re also other reasons: as the 
major market of many industries is controlled by state-owned enterprises, government pressure 
and support plays a critical role in new technology (system) adoption. E- invoicing, as a fresh 
example, is started by taxation project of the State Administration of Taxation (SAT) and the 
current progress is mainly driven by e- invoicing pilots of different local tax authorities. 
However, a study on e-procurement adoption in China indicates that government promotion is 
not found to be significant influential factor of enterprises’ adoption due to the ineffective 
current measures taken by the government to promote adoption (Yu-hui, 2008). 

4.5.4 Controls 
Firm size and industry are not statistically significant for e- invoicing adoption. According to 
literatures firm size is a “controversial” predictor for IT adoption. For the result of industry, one 
reason behind it could be the quite dispersive distribution of industry types, which makes the 
sample not adequate to control the adoption intention.  

H5: The level of familiarity with e-invoicing development in China is positively related to 
company’s e-invoicing adoption intention. 
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The analysis confirms H5. According to the result of regression analysis (Table 17), there’s a 
significant positive relationship between familiarity level and e- invoicing adoption intention. 
Since the respondents are at management level, their familiarity corresponding to management 
attitudes, therefore it also validates part of the OC hypotheses, H3a and H3d.   
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5 DISCUSSION 
Discussions of the results based on the analysis and literature review are presented in this 
chapter.  

Research shows that the development and implementation of an e-procurement portal in 
enterprises is a challenge that goes beyond mere technological functionality (Larsen et al.) (Yu-
hui, 2008). The same fact which can also be applicable to e-invoicing may explains the empirical 
results of this study. The result indicates that enterprise’s decision to adopt e- invoicing is 
determined (significantly influenced) by perceived barriers, organizational context and external 
context, meanwhile perceived benefit is not a determinant factor for adoption. Although it is 
tested that the most important predictor of adoption intention is the familiarity with e- invoicing, 
it can be explained that other predictors, such as leaders’ attitudes and technical readiness, are 
supporting the level of familiarity.  

It is not consistent with results of prior studies which found the perceived benefits to be a 
significant variable for IT adoption. Through the survey, it’s indicated that the amount of 
adopters is low at that time (by the end of 2014), nearly 70 percent of respondent companies 
haven’t adopted e- invoicing yet. Therefore for the purpose of improving adoption rates, it’s more 
crucial to reduce the barriers rather than increase technological benefits which have already 
achieved quite high degrees.  
Considering the most perceived barriers, the risk of security, system compatibility and 
unresolved legislation issues, measures should be taken from e- invoicing industry side but 
mainly government perspective. Developers of e- invoicing should design and establish standard 
systems while public administrations should regulate the operation to make a reliable platform 
for e- invoicing. Since currently there is much concern about the security of e- invoicing, 
developers should also invest more in security measures to eliminate firms’ fears regarding it. 
Moreover, regulation about security could effectively increase companies’ trust when the 
validity and authenticity are guaranteed by tax administrations, just as how it worked in the pilot 
projects. To solve the issue of lacking interoperability and compatibility, it is suggested to 
develop standardized software that is compatible with major used financial systems in all types 
of firms. Through these measures, the diffusion if e- invoicing can be promoted. To improve the 
understanding of e-invoicing system and reduce uncertainties, as Hernandez suggested, a set of 
“good practices” could be developed by public administrations related to e- invoicing and 
advertised nationwide (Hernandez-Ortega, 2012). 

The result shows the degrees of leader attitude (LA) and top management support (TM) are 
relatively higher than technology readiness (TR) and financial readiness (FR). The factors are 
closely correlated with each other. Both LA and TM concern about management vision and 
commitment, they are validated in this study to be critical determinants for e- invoicing adoption. 
Management support, which could be leaded by leader’s attitudes, is essential for a company to 
get sufficient resources to adopt and implement e- invoicing. Researcher stated that it becomes 
more important for communication technologies as management support here also involves 
integration with trading partners and creating business agreements for using the technology  (Yu-
hui, 2008). Based on these reasons, in order to motivate adoption, it is necessary to inform top 
managers with e- invoicing knowledge, infuse them with benefits of e- invoicing (especially 
strategic benefits) and urge them to support the investment on technical and financial resources 
for initiating e-invoicing in their organizations. 
The degrees of TR and FR are perceived relatively lower by respondents in the survey, with 
significant effect on the adoption decision. The finding suggests that in order to promote more 
enterprises to adopt e- invoicing, their technology and financial capacity need to be improved 
first. For TR, it should be aware that both physical capacity like IT infrastructure and intangible 
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knowledge such as experience and skills compose technology readiness. Therefore investment in 
system development as well as IT training of employees should be made, by managers normally. 
It will be helpful for e- invoicing adoption if public administrations stimulate firms on the 
construction of IT infrastructure and the usage of financial management systems such as EPR. 
Environment and external context (EC) is confirmed to be influential on enterprises’ adoption 
decisions in China. It’s not surprise to see government pressure and regulatory concern 
contribute the most to the effect. A research in Singapore shows a positive relationship between 
government pressure and innovation use, while e-business study in US concludes government 
pressure is not a significant factor (Kuan & Chau, 2001). The difference comes from the 
disparate system of each country: Similar to China, Singapore has a highly centralized 
institutional authority that strongly influences firms' technology decisions, whereas the U.S. 
government lets the private sector take the lead, with government helping to provide the right 
business climate for innovation (Hsu, Kraemer, & Dunkle, 2006). 
The result also shows that partner pressure plays a more important role in e- invoicing adoption 
decision than competitive pressure. If a company perceives pressure from its e- invoicing-adopter 
suppliers, with pressure accruing as higher efficiency needed in their supply chain management, 
the potential for this company to adopt e- invoicing increase. This also corresponds to the 
network effect.  In Chinese market where a large number of firms are “brick and mortar” 
enterprises, the demands of external supports for technical issues, IT training are at a high level. 
According from the result of the last part of survey, more than 70 percent of respondents chose 
to develop e-invoicing system by the support of service providers. The findings indicate that 
external pressure and support from trading partner and third party could be necessary for 
enterprises to employ e-invoicing after adopting.  

Different from the result of previous studies (Oliveira & Martins, 2010) (Yu-hui, 2008), the 
competitive pressure (CP) is not found to be a significant influential factor in this research. One 
should bear in mind that it merely means that current development of e-invoicing has covered a 
small part of industries, and the mature market of e- invoicing hasn’t been established 
completely. As a consequent, enterprises haven’t aware of great competitive advantages of 
adopting e- invoicing. Literature shows that e- invoicing has evolved from being an office tool to 
becoming more an organizational resource for business strategy (Hernandez-Ortega, 2012). 
Therefore along with the growth of e- invoicing development, companies will perceive more 
pressure from their competitors’ success of adopting e- invoicing, and the facilitating effect of CP 
will became more significant for e-invoicing adoption. 
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6 CONCLUSION  
Conclusions that the author have drawn during the Master of Science thesis are presented in this 
chapter. The conclusions are based from the analysis and discussion with the intention to answer 
the formulation of questions that is presented in Chapter 1.  

There’s at least one variable in each construct that is a significant predictor of e-invoicing 
adoption decision, in other word, all the three constructs proposed in the research model 
(technological context, organizational context and external context) are relevant for e- invoicing 
adoption. Concluding from the research, the familiarity level with e- invoicing development in 
China is the most important predictor for companies’ adoption intentions. The main drivers for 
adoption are management attitudes and supports; the technological and financial readiness will 
effectively facilitate e- invoicing adoption. The main obstacles that negatively affect adoption are 
technical and legislation issues. Environmental and external factors strongly influence 
enterprises’ adoption decisions, whereby government and policy promotion has the most 
significant effect. 

This study has investigated the situation of e- invoicing development in China, as well as the 
major determinant factors for e- invoicing adoption by Chinese enterprises. In contrast to 
previous literature which generally based on individual- level users’ perceptions, this study takes 
enterprises as the analyzed unit to research firm-level technology adoption. This paper will help 
practitioners and researchers to understand deeper on Chinese e-invoicing market, to predict how 
firms will respond to e- invoicing and to increase their acceptance by improving the e- invoicing 
processes. 
As with any research, this study is limited in certain ways.  Firstly due to time constraints, the 
evolution of a company in the employment of e- invoicing cannot be observed.  The successful e-
invoicing adoption requires a continuous period where various changes may exist, while this 
study lacks a temporal dimension to investigate more potential determinants. Another limitation 
is the sample size of the survey. It will be useful to conduct a further study that involves more 
different enterprises in more industries.  
  



 43 
 

REFERENCE 

Angeles, R. (2013). Using the Technology-Organization-Environment Framework and Zuboff’s Concepts 
for Understanding Environmental Sustainability and RFID: Two Case Studies. International 
Journal of Social, EducatioEconomics and Management Engineering, 7(11), pp. 1599-1608. 

Baron, R. M., & Kenny, D. A. (1986). The Moderator-Mediator Variable Distinction in Social 
Psychological Research: Conceptual, Strategic, and Statistical Considerations. Journal of 
Personality and Social Psychology, Vol. 51(6), pp. 1173–1182. 

Bruno Koch, Billentis. (2013). E-Invoicing/E-Billing: The catalyst for AP/AP automation. p. 43. 

Bruno Koch, Billentis. (2014). BE-Invoicing / E-Billing International Market Overview & Forecast.  

Capgemini Consulting . (2007). SEPA: potential benefits at stake.  

Fuchs, M., Witting, C., & Höpken, W. (2010). E-Business Readiness, Intensity and Impact - An Austrian 
Hotel Study. Journal of Travel Research 49(2), pp. 165-178. 

Grover, V., & Teng, T. (1994). Facilitating the implementation of customer based inter-organizational 
systems: an empirical analysis of innovation and support factors. Information Systems Journal, 
4(1), pp. 61-89. 

GXS. (n.d.). What is e-Invoicing: A brief history. Retrieved 3 9, 2015, from e-InvoicingBasics: 
http://www.einvoicingbasics.co.uk/what-is-e-invoicing/a-brief-history/ 

Haywood, C. (1981). egulation, structure and technological change in the consumer financial services 
industry, In A.A. Heggestad (ed.). In Regulation of Consumer Financial Services (pp. 163-167). 
Cambridge, MA: Abt Books. 

Hernandez-Ortega, B. (2012). Key Factors for The Adoption and Subsequent Use of E-invoicing. 
Academia, Revista Latinoamericana de Administración, 50, pp. 15-30. 

Hsu, P.-F., Kraemer, K. L., & Dunkle, D. (2006). Determinants of E-Business Use in U.S. Firms. 
International Journal of Electronic Commerce,Vol. 10, No. 4, pp. 9-45. 

Iacovou, C., Benbasat, I., & Dexter, A. (1995). Electronic data interchange and small organizations: 
Adoption and impact of technology. MIS Quarterly, 19(4), pp. 465-485. 

King, J., Gurbaxani, V., Kraemer, K., McFarlan, F., Raman, K., & Yap, C. (1994). The institutional 
factors in information technology innovation. Information Systems Research, 5(2), pp. 139-168. 

Kowtha, N., & Choon, T. (2001). Determinants of Website development: A study of electronic commerce 
in Singapore. Information & Management, 39(3), pp. 227-242. 

Kraemer, K., Gurbaxani, V., & King, J. (1992). Economic development, govern ment policy, and the 
diffusion of computing in Pacific area countries. Public Administration Review, 52(2), pp. 146-
156. 

Kuan, K., & Chau, P. (2001). A perception-based model for EDI adoption in small businesses using a 
technology-organization-environment framework. Information and management, 38, 8, pp. 507-
521. 

Kuhn, T. (1970). The Structure of Scientific Revolutions. University of Chicago Press. 



 44 
 

Lahtinen, M. (2012). E-Invoice Adoption in Organizations. Helsinki: Hanken School of Economics. 

Morrison, J. (2014, 7). E-Invoicing Trends in Europe–U.S. Continues as Laggard. 

Neufeld, D. J., Dong, L., & Higgins, C. (2007). Charismatic leadership and user acceptance of 
information technology. European Journal of Information Systems, 16, pp. 494–510. 

Oliveira, T., & Martins, M. F. (2010). Understanding e-business adoption across industries in European 
countries. Industrial Management & Data Systems, 110(9), pp. 1337 - 1354. 

Oliveira, T., & Martins, M. F. (2011). Literature Review of Information Technology Adoption Models at 
Firm Level. The Electronic Journal Information Systems Evaluation, pp. Volume 14 Issue 1, 
pp110-121. 

Pan, M., & Jang, W. (2008). Determinants of the adoption of enterprise resource planning within the 
technology-organization-environment framework: Taiwan's communications. Journal of 
Computer Information Systems, 48(3), pp. 94-102. 

PayStream Advisors, Inc. (2013). Global Electronic Invoicing, The State of AP Automation Worldwide.  

Porter, M. (1990). The Competitive Advantage of Nations. New York: Free Press. 

Rogers, E. M. (1995). Diffusion of innovations, Fourth Edition ed. New York: Free Press. 

Rogers, E. M. (2003). Diffusion of innovations (fifth ed.). New York: Free Press. 

Sandberg, K. W., Wahlberg, O., & Pan, Y. (2009). Acceptance of E-Invoicing in SMEs. D. Harris (Ed.): 
Engin. Psychol. and Cog. Ergonomics, pp. HCII 2009, LNAI 5639, pp. 289–296. 

Thong, J. (1999). An integrated model of information systems adoption in small businesses. Journal of 
Management Information Systems, Vol.15, No.4, pp. 187-214. 

Tornatzky, L., & Fleischer, M. (1990). The process of technology innovation. Lexington, MA: Lexington 
Books. 

Wang, Y., Wang, Y., & Yang, Y. (2010). Understanding the determinants of RFID adoption in the 
manufacturing industry. Technological Forecasting and Social Change, 77, pp. 803-815. 

Wu, R. (2013). An Overview of E-invoicing in China and the Factors Affecting Individual's Intention to 
B2C E-invoicing Adoption. Aalto University. 

Yu, C.-S., & Tao, Y.-H. (2009). Understanding business-level innovation technology adoption. 
Technovation, pp. 29(2), 92-109. 

Yu-hui, L. (2008). An empirical investigation on the determinants of e-procurement adoption in chinese 
manufacturing enterprises. International Conference on Management Science & Engineering 
(15th), pp. 28-37. 

Zhu, K., & Kraemer, K. L. (2005). Post-Adoption Variations in Usage and Value of E-Business by 
Organizations: Cross-Country Evidence from the Retail Industry. Information Systems Research, 
16(1), pp. 61–84. 

Zhu, K., Dong, S., Xu, S., & Kraemer, K. (2006a). Innovation diffusion in global contexts: Determinants 
of post-adoption digital transformation of european companies. European Journal of Information 
Systems, 15(6), pp. 601-616. 



 45 
 

APPENDIX 
 

T-test 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 
Partner Pressure - 
Competitive Pressure 72 .578 .000 

Pair 2 
Government Pressure - 
Competitive Pressure 72 .409 .000 

Pair 3 
Regulatory Concern - 
Competitive Pressure 71 .513 .000 

Pair 4 
Government Pressure - 
Partner Pressure 72 .481 .000 

Pair 5 
Regulatory Concern - 
Partner Pressure 71 .613 .000 

Pair 6 
Government Pressure - 
Regulatory Concern 71 .519 .000 

 
 

Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) 

Mean 
Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Partner Pressure - 
Competitive Pressure .27083 .81335 .09585 .07971 .46196 2.825 71 .006 

Pair 2 Government Pressure - 
Competitive Pressure .56944 .93185 .10982 .35047 .78842 5.185 71 .000 

Pair 3 Regulatory Concern - 
Competitive Pressure .52113 .81695 .09695 .32776 .71450 5.375 70 .000 

Pair 4 Government Pressure - 
Partner Pressure .29861 

.79017 .09312 .11293 .48429 3.207 71 .002 

Pair 5 Regulatory Concern - 
Partner Pressure .25352 .64848 .07696 .10003 .40701 3.294 70 .002 

Pair 6 Government Pressure - 
Regulatory Concern .02817 .69121 .08203 -.13544 .19177 .343 70 .732 

 

 
 
 

 

 



 46 
 

Factor analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .736 

Bartlett's Test of Sphericity Approx. Chi-Square 637.451 

df 231 

Sig. .000 

 
Total Variance Explained 

Component 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 5.558 25.262 25.262 5.558 25.262 25.262 4.522 20.556 20.556 

2 3.495 15.885 41.146 3.495 15.885 41.146 4.071 18.504 39.060 

3 1.606 7.300 48.446 1.606 7.300 48.446 2.065 9.386 48.446 

4 1.437 6.531 54.977       

5 1.256 5.709 60.686       
6 1.105 5.025 65.711       

7 .988 4.489 70.200       
8 .954 4.337 74.537       
9 .831 3.778 78.315       

10 .662 3.008 81.323       
11 .617 2.803 84.126       

12 .551 2.504 86.630       
13 .456 2.073 88.703       

14 .405 1.840 90.543       
15 .384 1.746 92.290       

16 .341 1.551 93.841       
17 .336 1.527 95.368       

18 .275 1.249 96.618       
19 .217 .987 97.605       

20 .207 .941 98.547       
21 .166 .754 99.301       

22 .154 .699 100.000       

Extraction Method: Principal Component Analysis. 
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Component Transformation Matrix 

Component 1 2 3 

1 .793 -.530 .302 

2 .479 .848 .228 

3 -.377 -.036 .926 

Extraction Method: Principal Component Analysis.   

 Rotation Method: Varimax with Kaiser Normalization. 

 

 
 
  



 48 
 

Regression analysis 

 
Variables Entered/Removeda 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 OC, Barriers, 

Benefits 

. Enter 

2 Familiarity  . Enter 

a. Dependent Variable: Intention 

b. All requested variables entered. 
 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .471a .221 .186 .907 

2 .555b .308 .266 .862 

a. Predictors: (Constant), OC, Barriers, Benefits 

b. Predictors: (Constant), OC, Barriers, Benefits, Familiarity 
 
 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 15.456 3 5.152 6.259 .001b 

Residual 54.330 66 .823   

Total 69.786 69    
2 Regression 21.509 4 5.377 7.240 .000c 

Residual 48.276 65 .743   

Total 69.786 69    

a. Dependent Variable: Intention 

b. Predictors: (Constant), OC, Barriers, Benefits 

c. Predictors: (Constant), OC, Barriers, Benefits, Familiarity 
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Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.786 .108  25.688 .000 

OC .406 .109 .404 3.721 .000 

Barriers -.242 .109 -.241 -2.215 .030 

Benefits .015 .109 .015 .141 .888 

2 (Constant) 1.290 .534  2.416 .019 

OC .202 .126 .201 1.600 .114 

Barriers -.169 .107 -.168 -1.582 .119 

Benefits -.030 .105 -.030 -.288 .775 

Familiarity .391 .137 .368 2.855 .006 

a. Dependent Variable: Intention 

 
 

Excluded Variablesa 

Model Beta In t Sig. 

Partial 

Correlation 

Collinearity 

Statistics 

Tolerance 

1 Familiarity .368b 2.855 .006 .334 .640 

a. Dependent Variable: Intention 

b. Predictors in the Model: (Constant), OC, Barriers, Benefits 
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