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ABSTRACT 

 

     Grounding on institutional theory in organizational studies and e-commerce adoption 

literatures, this dissertation discusses the impact and effect of institutional environment 

on B2B e-commerce adoption.  The institutional environment in question includes 

industrial, governmental, legal and national cultural factors.  The study has been 

conducted in two phases.  Phase I was in 2001-2003, as the infant stage of B2B e-

commerce adoption.  Phase II was in 2006-2007, reflecting the latest status of B2B e-

commerce adoption.  In both phases, the study collected and analyzed both secondary 

data at country-level and primary survey data at firm-level.  The research methodology is 

a mixed approach of multi-time point, multilevel, multi-data source, multi-method, and 

comparative study.  The cross-validated results of the study suggest that 1) the industrial 

pressure and/or encouragement is always the most powerful external facilitator for B2B 

e-commerce adoption; 2) at the beginning stage of e-commerce, the supportive 

government policy was a prime force to encourage private sector to adopt e-commerce; 3) 

as e-commerce becomes more prevalent and routine in business, e-commerce adoption 

becomes more business-driven, governmental policy loses its effect, and the legal 

environment becomes an important factor.  The study is one of the first cross-country 

studies on the institutional environment in MIS research and fills the knowledge gap of 

understanding the external environment of e-commerce, especially from the temporal 

perspective.  The research also offers empirical evidence to industrial practitioner and 

public policy-makers to develop e-commerce strategies. 
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CHAPTER I: INTRODUCTION 

 

Information technology (IT) reaches almost every aspect of social behavior and 

relationship in our world.  We call the IT-enabled community the “information society,” 

and the economy with an increasingly notable role of informational activities the 

“information economy.”  A key feature of the information economy is the technology-

driven shift from a traditional way of business operation to electronic network-based 

processing, or what is called e-commerce (electronic commerce) or e-business (electronic 

business).  Economic progress in our society is increasingly dependent on innovations in 

the use of IT (EIU 2004). 

 

Specifically speaking, e-commerce has become a pervasive business phenomenon in 

the information economy.  It represents one of the most important and profound 

transformations that IT has made to global trade, transaction and production in the past 

decade—the way that business is conducted, managed and communicated.  By making 

business more competitive and productive, e-commerce is momentous for both developed 

and developing countries in strengthening the economy and supporting development.  

The reality is, however, that after a decade of development, e-commerce adoption among 

different companies, industries and countries is still uneven due partially to different 

external environments for e-commerce.  The challenge is thereby for researchers, 

industry practitioners and policy-makers to better understand the e-commerce 

phenomenon and to ensure that the opportunity and potential offered by e-commerce is 
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taken and realized in all companies, industries and economies.  E-commerce should be 

facilitated, not inhibited, by its external environment.  There has been a long-standing 

debate and different approaches on how an enabling environment should be created and 

shaped to foster e-commerce adoption and innovation.  When there is enough stakeholder 

involvement, political wisdom, and social awareness in “e-strategies,” making progress in 

the adoption and diffusion of e-commerce can be an exciting reality.  Therefore, this 

dissertation studies the e-commerce adoption and its environmental factors. 

 

While Management Information Systems (MIS) researchers have given much 

attention to the adoption of IT in general, many research questions are left still 

unanswered.  In particular, the topic of whether and how the external environment can 

significantly define the information ecosystems of organizations has been identified in 

the last two decades as an area with the scarcest study but meriting research attention 

(Agarwal et al. 2005; Ives et al. 1980; King et al. 1994; Kraemer et al. 1991; Orlikowski 

et al. 2001).  Even limited research on the external environment is often found to be 

conflicting (refer to Chapter III for literature review).  Most of these conflicting findings 

can be attributed to differences in the size of the sample, the design of the study, the 

location of the investigation, and the data analytic procedures.  A more important reason 

is that variables of the external environment are always assessed discretely in different 

research projects, from different theoretical perspectives, and in different contexts.  It is 

an object of this dissertation, therefore, to provide a comprehensive and institutional lens 

for understanding the external environment of e-commerce adoption in business 
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organizations.  In order to make the study manageable, this dissertation focuses upon two 

specific phenomena and their relationship: 

 

• The adoption and use of the e-commerce business model and associated 

information technologies in the business-to-business (B2B) value chain; and 

• The external contexts of organizational decision on B2B e-commerce, the 

contexts including industrial, governmental, legal and cultural factors that create and 

shape the environment in which organizations operate. 

 

Accordingly, this dissertation assesses the impact and effect of the institutional 

environment (i.e., industrial pressure, governmental support, legal adequacy, and national 

cultural compatibility) on B2B e-commerce adoption.  The assessment first builds the 

research model based on institutional theory in organizational study and extensive 

reviews of previous studies.  The assessment then proceeds to test four research 

hypotheses using quantitative and qualitative research methods, multiple data sources 

(secondary and primary data), and multilevel (country and firm levels), multi-time point 

(i.e., the first phase in 2001/2003 and the second phase in 2006/2007) approach.  The 

results of the assessment demonstrate the degree of association between institutional 

environment and e-commerce adoption.  The findings provide empirical evidence and 

systematic insights for researchers, managers and policy-makers to comprehend the role 

of the institutional environment in B2B e-commerce adoption at both country and firm 

levels and over time, and to craft the right strategies with respect to e-commerce.  Finally, 
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considering the sources of theory, literature and methodology, this dissertation is one of 

the first multidisciplinary studies investigating systematically the primary factors in the 

institutional environment for B2B e-commerce adoption, as shown in the following table. 

 

Academic domain Area of interest Stream of research This dissertation 

Social science 
Economics Institutional environment 

The institutional 
environment for 

B2B e-commerce 
adoption: A series 
of multilevel and 
multi-time point 

studies 

Public policy 
Communication Adoption of innovation 

Management Organizational study Contextual & multilevel analyses of 
organizational decision/behavior 

Law Technology law E-commerce law 
International trade law Law & economic development 

MIS Technology adoption & diffusion E-commerce adoption in business 
organizations 

Global IT management International diffusion of e-commerce 

Table 1: The multidisciplinary sources of this study 

 

The subsequent chapters are organized as follows.  Chapter II discusses the research 

background (including the definition, implication, adoption, and development and policy 

of e-commerce), the institutional theory and its general application in organizational 

studies, and the research question of this study.  Chapter III discusses extensively the 

relevant studies that have done previously, particularly their research findings in 

alignment with the research model and hypotheses in this study.  Chapter IV presents the 

description and specification of how this research is designed and pursued.  This chapter 

explains the rationale and application of mixed research techniques, data triangulation, 

and multilevel, multi-time point approach.  This chapter describes the samples in 

secondary and primary data and the data collections at two investigating phases.  This 

chapter discusses the design of instruments and measurements in firm-level surveys.  

This chapter also explains how independent and dependent variables and control 
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variables were determined in each data analysis and lastly, discuss the issues of validity 

and reliability and how they were handled in this study.  Chapter V is a step-by-step 

presentation of statistical analyses on various data sets and the descriptive, correlation 

and regression results.  At the end of Chapter V the result is also presented of the 

qualitative interviews in the study.  Research findings, implications, and limitations and 

future research are discussed in the last chapter. 
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CHAPTER II: RESEARCH BACKGROUND, THEORETICAL FOUNDATION, AND 

RESEARCH QUESTION 

 

Research Background 

 

1) Definition of e-commerce 

 

More than a decade ago, Michael Mandel, the chief economist of Business Week, 

published an article in the journal, titled “The triumph of the New Economy: A powerful 

payoff from globalization and the information revolution,” which emphasized the role of 

information technology (IT) as a cornerstone in economic growth (Mandel 1996).  He 

argued that, although it was understated by official statistics, productivity growth was 

rising as companies learned to use IT to cut costs and achieve competitive advantage.  

Today, it is estimated that two-thirds of the global economy is either dependent on or at 

least reliant upon some form of IT.  This encompasses computers, software, 

telecommunication and Internet technologies, and information systems applications.  IT 

enables people to process, store, retrieve and communicate information in many forms, 

unconstrained by distance, time and volume.  Just like steam and electric power were the 

main technologies behind the industrial society, IT is deemed as the catalyst for creating 

the information society.  This is a society in which the creation, distribution and 

manipulation of information is a major part of economic and cultural activities. 
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The truly revolutionary impact of IT, however, claimed by Peter Drucker, is neither 

from the “information” itself, nor from the computer and the data processed by the 

computer; it is essentially from e-commerce.  Electronic network, specifically the Internet, 

is becoming the major channel for commercial transactions worldwide (Drucker 2002).  

IT generates new industries and services in our society, and more importantly, allows 

enterprises to work differently and more efficiently by developing, buying, selling and 

delivering products and services over electronic networks.  Drucker further claimed that 

e-commerce is profoundly changing economies, markets, industry structures, products 

and services and their flow, and consumer behavior; but the impact may be even greater 

on societies and politics (Drucker 2002).  Although it experienced a hard time after the 

dot com bubble burst in 2000-2001, e-commerce has regained its vitality and significance.  

Its pattern in the real business world has been one of continued growth as computer and 

connectivity costs are decreasing continuously (Shih et al. 2005).  E-commerce defines 

the ground rules for business in the 21st century (PWC 1999).  As more and more firms 

around the world engage in e-commerce, global productivity growth should accelerate 

(UNCTAD 2001). 

 

While several definitions have been developed and used in different contexts and for 

varying purposes, this dissertation utilizes a classical and broad definition of e-

commerce—digitally enabled commercial transactions between and among organizations, 

mostly conducted over the Internet and other computer networks (Laudon et al. 2002).  In 

this definition, the term “commercial transactions” encompasses the entire business 
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process that generates value from inbound logistics to outbound logistics and 

marketing/sales, with external business partners, such as suppliers and customers 

(O'Brien 2002) (See Figure 1).  It can range from providing product or service 

information by email for marketing purposes to implementing inter-organizational 

information systems such as EDI (electronic data interchange), to setting up Internet-

based multi-functional corporate website, to utilizing SCM (supply chain management) 

system, and to integrating ERP (enterprise resource planning) system with external 

business partners through the whole value chain.  From this perspective, e-commerce is 

synonymous with e-business, but focuses more on external business processes.  An 

assumption made here is that a company’s external business processes would be 

influenced by the external environment more than its internal business processes would 

be. 

 

 
Adapted from Michael Porter’s value chain model. 

Figure 1: E-commerce activities and framework 

 

I further narrow down the scope of e-commerce in question to B2B (business-to-

business), which is between trading partners rather than between business entity and 

individual consumer (B2C)1.  B2B e-commerce constitutes from 75% to more than 90% 

                                                 
1 Accordingly, the word “e-commerce” used throughout this dissertation means B2B e-commerce or inter-
organizational e-business. 
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of all e-commerce activities in different countries (PWC 1999; UNCTAD 2004; 

UNCTAD 2005; UNCTAD 2006; USCB 2007).  From 2000 to 2005, B2B e-commerce 

always accounted for most e-commerce (above 92%) in the U.S. (USCB 2007)  It 

undoubtedly plays a pivotal role in e-commerce. 

 

2) Economic implication of e-commerce 

 

E-commerce, in general, bridges the physical and time-dependent distance between 

suppliers and customers, enhances the efficiency and flexibility of production and 

operation, reduces market entry barriers, and increases the competitiveness of markets 

(Hauser et al. 2000/2001).  Because of the benefits offered by e-commerce, it continues 

to show strong growth despite an economic downturn at the beginning of the new century.  

According to eMarketer, an e-business research firm, worldwide B2B e-commerce 

revenue reached $1.4 trillion in 2003, and would double in 2004 (Hansen 2003).  B2B e-

commerce in the U.S. grew at an annual rate of 6.1% while overall commercial 

transactions between companies fell 1.3% in 2002 (UNCTAD 2004).  It continued to 

grow almost twice as fast as total economic activity in the U.S. in 2005 (USCB 2007).  In 

the European Union (EU) countries, 15% of enterprises received orders online in 2007, 6% 

up from 2003.  The EU average for online purchases grew from 13% in 2003 to 27% in 

2007 (UNCTAD 2007).  The Stamford, Connecticut-based Gartner Group estimated in 

2001 that B2B e-commerce sales in the Asia-Pacific region would rise from US$9 billion 

in 1999 to $0.9 trillion by 2004 (Regan 2001).  B2B trade volume in South Korea grew 
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by 15% from 2005 to 2006 (to about US$400 billion) (UNCTAD 2007).  Corporation IT 

investment grows particularly in Internet-based and integrated EDI, SCM and ERP 

systems (Israel 2002).  More significant than the numbers of e-commerce transactions, 

however, are the new business processes e-commerce makes possible and the new 

business models it is innovating (Tehan 2003).  E-commerce is arguably becoming an 

important engine for economies worldwide and a powerful booster for globalization. 

 

Globalization and IT are two critical factors in conducting business today (Israel 

2002).  The development of e-commerce closely parallels globalization.  The adoption of 

the e-commerce business model and its related technologies has offered powerful new 

means for international trade expansion, permitting business to forge new paths toward 

higher productivity, competitiveness and growth beyond national borders.  The benefits 

that e-commerce provides for global operations of business include speed, agility, 

around-the-clock operation and access to global markets, thus creating a global 

production network.  From this perspective, the advances in e-commerce have hastened 

globalization dramatically. 

 

Given such a “born global” nature, the implications of e-commerce for small and 

median size enterprises (SMEs) and firms in developing countries are phenomenal.  E-

commerce provides them new exchange mechanisms that enable them to compete on an 

equal basis in global markets.  E-commerce compensates for their conventional 

weaknesses in areas such as access to new markets and gathering and diffusing 
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information on a broad and international scale (PWC 1999).  It facilitates a closer 

integration of adjacent steps in the value chain, allowing firms to reduce costs associated 

with selecting suppliers, negotiating and fulfilling contracts, and ensuring that contract 

terms are met (Muroyi 2004).  Friedman, when analyzing the process of globalization, 

emphasized that the advance of IT and thereby the reduction in transaction costs has 

allowed emerging countries such as China and India to become a critical part of the 

global supply chain for manufacturing and services (Friedman 2005). 

 

3) Uneven adoption of e-commerce 

 

Even with such considerable opportunities offered by e-commerce, the adoption and 

extent of usage of e-commerce are varied largely among firms with different sizes and 

operating in different industrial sectors and different economies.  In general, large firms 

are faster to adopt e-commerce than SMEs; the manufacturing sector, especially IT and 

electronics industries, is faster to adopt e-commerce than other industrial sectors; the U.S., 

developed countries in Northern Europe, and Singapore lead e-commerce diffusion in the 

world.  After six years since its first global e-commerce report was published in 2001, the 

United Nations Conference on Trade and Development (UNCTAD) finds that e-

commerce remains limited in developing countries and there are still wide gaps between 

countries and between industries (UNCTAD 2007).  According to the UNCTAD’s global 

e-commerce report (UNCTAD 2002), in Africa, B2B e-commerce remained almost 

negligible except in South Africa.  In Latin America, e-commerce was highly 
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concentrated in four relatively developed Internet markets—Brazil, Mexico, Argentina 

and Chile.  In Asia and the Pacific region, enterprises, particularly in the manufacturing 

sector, were exposed to pressure from customers in developed countries to adopt e-

commerce models and hence e-commerce was spreading quickly.  E-commerce in 

developing countries together did not reach 5% of global e-commerce.  Even within the 

developed countries, the level of e-commerce adoption varied.  Among major EU 

countries, the share of enterprises purchasing online ranged from less than 10% in Italy to 

more than 50% in UK in 2004; the share of enterprises receiving orders online ranged 

even lower between 5% and 25% (UNCTAD 2006).  While it accounted for 10% of all 

sales in Ireland, the share of online sales was close to zero in several EU economies. 

 

Using the data from the Global Information Technology Reports (GITRs), the figure 

below compares the average B2B e-commerce scores in 2001 and 2006 of the top-40% 

and bottom-40% countries in the reports.  It depicts that the difference between the 

average scores of the top and bottom countries increased 67% from 2001 to 2006—the 

gap separating the countries of early e-commerce adopters from the countries of late 

adopters was broader rather than narrower in the past half decade. 
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Source: The WEF Global Information Technology Reports 2001-2002 and 2006-2007. 

Figure 2: Average scores of B2B e-commerce and their differences between top and 

bottom 40% countries in the WEF GITR reports (2001-02 and 2006-07) 

 

There has been a concern that uneven diffusion of e-commerce would create unfair 

competitive advantages for multinational oligarchs against local SMEs and create a 

“digital divide” between developed and developing countries.  Companies and countries 

that lag behind in e-commerce and other technological innovations will risk being 

bypassed by the competitive edge of those using the new technologies (UNCTAD 2001).  

In a worse scenario, existing socio-economic divisions would be reinforced by the 

“digital divide,” rather than be narrowed or changed by e-commerce. 

 

According to Rogers’ diffusion of innovations theory, adopters of any new 

technology/innovation could be categorized as innovators (2.5%), early adopters (13.5%), 

early majority (34%), late majority (34%), and laggards (16%), creating a Bell curve 
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(Rogers 2003).  Among them, early adopters are characterized as leaders in the society; 

late adopters are characterized as skeptical, traditional, and with lower socio-economic 

status.  Applying the Bell curve to the adoption trend of e-commerce, we can see how a 

“digital divide” between early adopters and late adopters might form.  While the early 

adopters have been using an e-commerce technology during the time of the left half of 

the Bell curve, the late adopters have not used that e-commerce technology yet (refer to 

the Bell curve in Figure 3). 

 

 
Adapted from (Rogers 2003) 

Figure 3: The Bell curve of technology adoption 

 

A key objective of e-commerce development will be reducing the length of time unit 

at each step along the Bell curve of e-commerce adoption.  Creating an enabled and 

supportive external environment might help increase the percentage of adopters at early 
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stages of adoption and the overall adoption cycle for e-commerce could be thereby 

shortened. 

 

4) B2B e-commerce in the U.S., China, Taiwan and Hong Kong 

 

In the e-readiness rankings of 60 largest economies by the Economist Intelligence 

Unit (EIU), the U.S. and Hong Kong were placed in the group of “e-commerce leaders;” 

Taiwan was in the group of “e-commerce contenders;” and China was positioned as an 

“e-commerce laggards.” (EIU 2001)  Since these four economies are chosen as the 

research venues in this study, their e-commerce development and related policy 

background are briefly reviewed as follows. 

 

• The U.S. 

 

The U.S. is indubitably the world’s earliest and largest adopter of e-commerce 

(Kirkman et al. 2002; UNCTAD 2001), and continues to set the trends of e-commerce 

which other countries follow (UNCTAD 2004; UNCTAD 2005).  It has a relatively 

mature electronic market with minimum governmental intervention.  The policy 

environment in the U.S. is quite unique (Kirkman et al. 2002).  While many other 

countries have enacted e-commerce legislations and national IT strategies, the U.S. 

government has taken a hands-off approach to the Internet economy.  It believes the e-

commerce growth comes without significant government intervention.  Therefore, the 
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U.S. government has followed a model of minimal regulation and has looked to industry 

leadership to address and solve some difficult policy issues in e-commerce development 

(Israel 2002).  This less-interventionist approach has allowed the private sector to rapidly 

build out the Internet infrastructure and explore new and innovative business models 

(Kirkman et al. 2002). 

 

As a snapshot in 2001, when the U.S. government and several international 

institutions began to measure e-commerce, e-commerce in manufacturing shipments and 

wholesale trade represented 15.1% of all commercial transactions between enterprises in 

the U.S.  By sectors of activity, B2B e-commerce is most prominent in manufacturing, 

where it accounted for 18.2% of total sales in the sector and 71.7% of all B2B e-

commerce activities (UNCTAD 2004). 

 

In 2005, when the latest e-commerce statistics were available from the US Census 

Bureau, total B2B e-commerce transaction value has grown to US$2,211 billion, 17% 

increase from the last year, while the growth of overall business activities was around 8%.  

Of all B2B activities in the U.S., B2B e-commerce accounted for almost one quarter in 

2005, 48% increase from 2001.  The manufacturing sector continued leading all industry 

sectors in e-commerce, with 26.7% (US$1,266 billion) of total shipments using e-

commerce (USCB 2007). 

 

• China 
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Unlike in the U.S., available statistics of B2B e-commerce is fragmentary in China, 

although there appeared to be clear growth in the country in last decade.  China’s 

situation seems to be doubly contradictory.  First, in terms of GDP per capita, it still 

belongs to the group of developing countries.  On the other hand, China is becoming an 

important global IT player (Thomas 2003).  Second, in terms of IT-related trade, China 

has become the largest global exporter of IT goods since 2004, surpassing Japan and the 

EU in 2003 and then taking the lead from the U.S.  It has established itself as one of the 

most important locations for IT production.  At the same time, the actual IT uptake within 

Chinese firms and the integration of IT in value chains and business processes is lagging 

behind (Wunsch-Vincent et al. 2007). 

 

Most B2B e-commerce activities in China started in 2000 (Tan et al. 2002).  

According to China Internet Network Information Center (CNNIC), a quasi-

governmental organization, as of April 2001, enterprise websites were the largest portion 

(77.8%) of all websites in China (238,249).  B2B-related services provided by these 

websites ranged from introduction of products (93.9%) to online sales (4.9%) to online 

procurement bidding (1.4%) (CNNIC 2001).  According to the Ministry of Commerce of 

China (MOFCOM), as of 2002, 52% of the national median and large-size enterprises 

had implemented or would implement e-commerce systems.  Driven by e-commerce 

adoption of the largest companies and industry leaders in manufacturing, trading, 

financial services and IT sectors, 83% of 538 “National Key Enterprises” had set up 
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company websites by the end of 2002 (MOFCOM 2003).  49.2% of the 500 largest IT-

enabled enterprises conducted online transactions in 2003.  The shares of receiving orders 

and placing orders online in these companies were both around 25%.  In general, B2B e-

commerce concentrates highly in large companies and large cities in China. 

 

Nevertheless, the overall level of e-commerce adoption in China is still low.  In 

particular, the percentage of SMEs that use e-commerce is estimated to be lower than 1% 

(MOFCOM 2006).  According to the UNCTAD, in 2000, B2B e-commerce transaction 

amounted to around US$9.29 billion, representing less than 1% of China’s GDP 

(UNCTAD 2001).  According to iResearch Inc., a Chinese IT consulting firm, although 

its transaction volume jumped to US$295.4 billion in 2007, 30 times more than the 

volume in 2000, B2B e-commerce still represented barely 9% of China’s GDP (iRearch 

2008).  Compared with the situations of the U.S. in and before 2005, both the volumes 

and shares of B2B e-commerce in China’s total economy were very low (See Figure 4).  

As of 2005, among all enterprises with 10 or more employees in China, only 5.9% 

received orders online, 4.6% placed order online, 11.2% had a corporate website, and 

30.8% searched for information about goods and services online (UNCTAD 2007).  In 

general, e-commerce adoption level of Chinese enterprises is below the global average 

(MOFCOM 2003). 
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Units: billion US$ and % of GDP 
Source: 
Chinese B2B data: iResearch Inc.; US B2B data: US Census Bureau; GDP data: International Monetary Fund 

Figure 4: B2B e-commerce transaction values and shares in US and China’s economies 

 

China is a rising manufacturing center in the global production network.  Most 

outsourcing manufactures are clustered in China’s east and south coastal areas which are 

close to Taiwan and Hong Kong.  Since the end of last century, export-oriented sectors in 

China began to view B2B e-commerce as one of the basic requirements to enter the 

global production network and hence to embrace e-commerce (Kirkman et al. 2002).  It 

leads to the dominance of online B2B trading markets, a unique but popular Chinese 

model of B2B e-commerce (Tan et al. 2002).  Rather than investing in implementing e-

commerce solutions within their companies, SMEs use third-party service providers to 

identify potential trading partners and conduct business with each other online.  The most 

noteworthy example was the Alibaba.com B2B marketplace.  Founded in 1999, 

Alibaba.com has grown into the largest online platform in China for small and medium-

size suppliers/buyers and importers/exporters to conduct B2B e-commerce.  Some 
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international e-commerce studies have indicated that the growth of Alibaba.com 

benefited from the continued progress made by the U.S. in online trade adoption (EIU 

2007; WEF 2007).  According to its website, Alibaba.com’s marketplaces have more 

than 6 million SME users for domestic trade, and more than 24 million members from 

over 200 countries and regions for international trade.  In 2005, Yahoo invested US$1 

billion in Alibaba.com and founded Yahoo China, a joint venture with Alibaba.com.  In 

2007, Alibaba.com generated US$0.3 billion in revenues, an annual increase of 65%, and 

its market share in China’s third-party B2B e-commerce platforms increased to 57.3% 

(iRearch 2008).  It was listed on the Hong Kong Stock Exchange and became a 

constituent stock of Hong Kong stock indices.  According to the traffic rankings by Alexa 

Internet Inc., Alibaba.com is the world’s most-visited website in the categories of e-

commerce and international business and trade.  Above all, many Chinese firms would 

not be doing business online at all if it was not for Alibaba.com (EIU 2007). 

 

China is a government policy-oriented economy.  Some Chinese scholars argued that 

the US hands-off policy was of little help to mitigate many problems of e-commerce 

development in China (Hu et al. 2004).  They further suggested that good government 

policies and intervention measures should be directed to the correction of market failures 

and the provision of necessary legal, social and physical infrastructure to ensure making 

full use of e-commerce (Lu 2003).  A US NSF (National Science Foundation)-supported 

study concluded that government promotion was one of the most significant driving 

forces for e-commerce diffusion in China (Tan et al. 2002).  In reality, the Chinese 
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government takes a top-down strategy for e-commerce policy, with government backing 

and under government control.  The government has long committed itself to the 

development of national information infrastructure.  It actively supports and even invests 

in B2B e-commerce ventures (Kirkman et al. 2002).  E-commerce adoption is an 

important part in the national West Development Plan.  Moreover, in its Tenth Five-Year 

Plan (2001-05), the government promised to push forward the nationwide development of 

e-commerce and create favorable technical, network, business and legislative 

environments for e-commerce.  In 2005, the General Office of the State Council (the 

highest executive branch of Chinese government) distributed its administrative Opinions 

on Expediting E-commerce Development to all state government agencies and local 

governments.  Among the State Council’s 25 points of detailed suggestions for e-

commerce development in China were 1) creating laws and regulations for e-commerce; 

2) creating financial and tax incentives for e-commerce; 3) creating national e-commerce 

standards; 4) creating e-government systems; 5) creating educational, training and 

advocating programs; and 6) being led by industries and promoted by the government 

(CNGOV 2005).  In its White Book of Electronic Commerce in China 2004-2005, the 

Ministry of Commerce indicated its policy efforts to promote e-commerce in five fields: 

1) laws and regulations, 2) policies and initiatives in public sectors, 3) IT infrastructure, 4) 

education and training, and 5) technology innovation (MOFCOM 2006).  The White Book 

also summarized the development of the external environment for e-commerce in China.  

The development included that, 1) the “Electronic Signature Law” went into effect in 

2005; 2) the Ministry of Information Industry issued the “Administrative Measures on 
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Electronic Authentication Services” and the central bank of China issued the “Directives 

of Electronic Payment;” and 3) the national “Electronic Information Safety and 

Authentication System for Businesses” and local authentication systems have been 

created. 

 

The Ministry of Foreign Trade and Technological Co-operation (MOFTEC), whose 

responsibilities were incorporated into the newly created Ministry of Commerce, had 

played a crucial role in shaping B2B opportunities for the Chinese market (Thomas 2003).  

Since 1993, the ministry had been leading a governmental program—so-called Golden 

Projects—which aimed to connect over 100,000 companies in the country.  In 2000, the 

ministry led the “Enterprise Online Project,” which had helped 19% of China’s SMEs to 

adopt e-commerce by the end of 2002 (MOFCOM 2003).  The ministry and its successor, 

the Ministry of Commerce, helped to set up several B2B portal websites, such as China 

Market and China Business Guide.  These websites promoted Chinese companies and 

their goods and services online, to cultivate their overseas markets and increase their 

exports (Thomas 2003).  These B2B e-commerce platforms, promoted actively by the 

government, are regarded as a decisive factor for changes in business processes in China.  

There are a few successful Chinese firms linked to foreign multinationals using e-

commerce with government promotion. 

 

• Taiwan 

 



35 

As a Newly Industrializing Economy (NIE), Taiwan is a unique case, considering its 

high e-readiness ranking incommensurate with slow B2B e-commerce adoption.  On one 

hand, Taiwan has a well-developed information infrastructure, global manufacturing 

sectors and strong export-driven economy.  It produced US$22 billion worth of IT 

hardware in 2000, ranking Taiwan fourth in the world, just behind the U.S., Japan and 

Singapore (Chen 2003).  Such Taiwanese IT companies as Asusteck Computer, Quanta, 

and Taiwan Semiconductor Manufacturing Company have become crucial suppliers to 

the US IT industry.  Dell and Hewlett-Packard alone source tens of billions of US dollars 

in computer components from Taiwan.  Taiwan also acts as a middleman between US 

companies and China’s assembly plants.  In short, Taiwan is a “crossroad of the global 

supply chain” (Blumenthal et al. 2008). 

 

On the other hand, Taiwan spent only 1.47% of its GDP on IT products in 2000, 

below the average of 21 APEC (Asia-Pacific Economic Cooperation) member countries.  

B2B e-commerce sales in Taiwan comprised less than 1% of its GDP in 2000 (Gibbs et al. 

2003).  Among the industrial sectors in Taiwan, the manufacturing sector is more 

receptive to e-commerce than other sectors because of its close linkage to American firms 

that are leading the drive toward electronic transactions (Chen 2003).  The most salient 

driver of e-commerce in Taiwan appears to be international competitive pressure, 

especially in manufacturing where e-commerce is becoming a competitive necessity.  

However, the level of IT applications (e.g., website, intranet, EDI, call center and 
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electronic funds transfer) used by the manufacturing industry in Taiwan is still below the 

global average (Chen 2003). 

 

In order to help e-commerce adoption and diffusion in Taiwan, the government has 

actively carried out development plans and initiatives.  In 1999, Taiwan’s Executive 

Yuan, the region’s highest administrative body, released the Industry Automation and e-

Business Plan commonly known as the A and B Plans.  One of the goals of the plan was 

to facilitate the transformation of the IT industry in Taiwan by automating the supply 

chain processes (Thatcher et al. 2006).  To promote e-commerce transactions in foreign 

trade, the Ministry of Economic Affairs set up the Taiwan Information Marketplace 

(TIM)—a B2B portal website for Taiwanese industrial products (Kirkman et al. 2002).  

From 2003 to 2007, Taiwan’s Medium-Sized and Small Business Administration offered 

subsidies to help 20,000 enterprises in 200 industries set up Internet-based databases and 

online trading systems.  Using these subsidies, the government hoped to prod companies 

from original equipment manufacturing (OEM) into global logistics (EIU 2003). 

 

• Hong Kong 

 

Similar to Taiwan, even though ranked high in e-readiness, Hong Kong lagged behind 

its Asian competitors such as South Korea and Singapore in e-commerce adoption.  

According to the Hong Kong Census and Statistics Department, only 6.2% of all business 

establishments purchased goods, services or information through electronic means; on the 
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sales side, the percentage was only 1.1%.  B2B e-commerce accounted for only 0.08% of 

total business sales revenue in 2000 (HKCSD 2001).  Six years later, e-commerce 

transactions were still limited, as only 11% of the business establishments had ordered or 

purchased goods, services or information through electronic means; on the sales side, the 

percentage was even lower at 1.8% (HKCSD 2007).  B2B e-commerce represented only 

0.51% of the total business sales revenue in all industrial sectors in 2006 (See Figure 5).  

The Internet was the most common electronic means for both purchase and sales.  

According to another source of the UNCTAD, in 2006, only 2.4% of enterprises in Hong 

Kong received orders online, 17.9% placed orders online, 10.1% used extranet or EDI 

system, and 42.6% had company websites (UNCTAD 2007). 

 

 
Note: 
* e-Purchasing/e-Sales: % of all business establishments; 
** B2B e-commerce revenue: % of total business sales revenue. 
Source: Census and Statistics Department of Hong Kong SAR. 

Figure 5: E-commerce penetrations among companies in Hong Kong 
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In response to the problem of slow e-commerce adoption, the Special Administrative 

Region (SAR) government of Hong Kong recognized the need to promote e-commerce 

technologies in order to retain Hong Kong’s competitive edge and its economic position 

as an international financial, shipping and distribution center.  A so-called “Digital 21 

Strategy” was commissioned by the government in 1998 (HKCSD 2001).  Digital 21 was 

a package of initiatives through which government, industry and business could work 

together.  The Hong Kong government has also launched an ERP Highway program to 

help SMEs gain access to affordable ERP solutions (Kirkman et al. 2002).  In 2001, the 

Hong Kong General Chamber of Commerce, the Hong Kong IT Federation and the Hong 

Kong Computer Society, with the support of various government bodies, initiated the E-

commerce Adoption Campaign (ECAC) to promote the use of e-commerce among Hong 

Kong companies, especially the SMEs.  In 2002, the Hong Kong Economic Services 

Bureau chose consulting firm Accenture to develop the business model for its e-

commerce trade platform, which managed the flow of cargos and documents online (EIU 

2003).  The Hong Kong government also aimed to have 90% of its government services 

online by 2003 (EIU 2003).  Given the rule of law, lack of trade barriers, low taxes, 

simple system for the licensing of business, protection of private property, and the 

world’s “freest banking environment,” Hong Kong appears poised for future growth in e-

commerce. 

 

5) Policy of e-commerce 
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For the facts shown above, e-commerce has been both a strategic initiative of private 

sectors and a key policy issue of public institutions.  From the perspective of business, 

when undergoing globalization and economic integration, companies rely on e-commerce 

systems for flows of products and services along the entire inter-organizational value 

chain and for efficient and effective linkages with their suppliers, customers and other 

business partners.  From the perspective of policy, the social and economic contributions 

and potentials of e-commerce provide enough incentives for policymakers and other 

stakeholders to take actions.  Many disparate guidelines, directives, laws, and treaties 

have emerged and governments around the world have developed bold plans for boosting 

e-commerce.  The key areas that have seen policies and regulations are digital signatures, 

information privacy, intellectual property, and online taxation.  For example, aiming at 

encouraging e-commerce worldwide, more than 140 member countries of the World 

Trade Organization (WTO) have committed to a moratorium on imposing customs duties 

on electronic transactions since 1998.  Even in the U.S., Congress has engaged in many 

e-commerce policy issues, such as Internet taxation, encryption and digital signature, 

online patent and copyright protection, network security and privacy safeguards (Tehan 

2003).  The following figure outlines the main international and national policy initiatives 

relevant to e-commerce over a decade (See Figure 6).  These institutional activities, in 

turn, created and shaped the external environment for firms’ e-commerce adoption 

decision, although the degree of their effects might be varied across industries and 

countries. 
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Figure 6: The timeline of policy initiatives relevant to e-commerce: 1996-2006 

 

How to create a supportive environment for e-commerce adoption has driven much of 

the debate on policy making since the end of the 1990s.  One of the responses was a 

Framework for Global Electronic Commerce proposed by the U.S. government in 1997.  

Among those principles suggested to help the growth of e-commerce were that 1) the 

private sector should lead; 2) governments should avoid undue restrictions on e-

commerce; and 3) the aim of governmental involvement should be to support and enforce 

a predictable, minimalist, consistent and simple legal environment for e-commerce 

(Clinton et al. 1997).  The Framework recognized that governments could have a 

profound effect on e-commerce, either facilitating or inhibiting it.  Knowing when and 

how the government should act is crucial to the development of e-commerce. 

 

A recent regulatory attempt that might affect e-commerce development is about the 

“net neutrality” in the U.S.  During an initiative to rewrite the Telecommunication Act of 

1996 by the U.S. Congress, large telecom companies, which have been the major Internet 

service providers so far, promoted a legislation that would divide the Internet into a two-
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tiered system.  The top tier would be a high-speed toll road that charged premium access 

fees for different types of content; the bottom tier would be a slow lane for everyone who 

can afford the service.  The opponents were afraid that the discriminatory measure might 

have a chilling effect on e-commerce investment and innovation since it represented the 

imposition of a broadband bottleneck tax on e-commerce.  It would hurt particularly 

those small companies and startups that thought e-commerce was the way to deal and 

compete with large companies by reducing transaction costs.  Even those established 

business entities would increase their e-commerce operating costs because they had to 

pay the fare for “fast lane” Internet access.  A policy whether to protect “net neutrality” 

or not could thereby affect the e-commerce adoption decision by firms, especially those 

SMEs. 

 

From a global perspective, while adoption of IT and economic development are 

positively correlated, countries with similar levels of GDP have very different levels of 

adoption of IT, and vice versa (UNCTAD 2004).  The variation among countries in e-

commerce cannot be explained simply by relative income and infrastructure levels (Shih 

et al. 2005).  The UNCTAD’s global e-commerce report therefore suggested that IT 

policy choices could make a significant difference in the adoption of e-commerce 

(UNCTAD 2004).  The report, however, did not investigate further the relationship 

between IT policy and e-commerce adoption, due to the lack of e-commerce data in non-

U.S. countries. 
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Notwithstanding the numerous governmental endeavors, constructing policies to 

enable and promote e-commerce faces significant challenges.  It should proceed carefully 

with consideration for the historical, cultural and institutional capacities of a country.  It 

is commonly believed that the private sector makes its business and management 

decisions in an integrated institutional context covering laws, regulations, standards, 

norms, funding and promotions.  It is also believed that policy-making has an original 

motivation to promote e-commerce adoption.  However, how the policy plays and how it 

should play the role as a promoter in the private sector’s decision regarding e-commerce 

is still unclear.  One of the reasons is that, in an increasingly complex information 

economy, it is difficult to identify and measure the effect of policy outcomes. 

 

To conclude, both the significance and challenge of e-commerce are so obvious that 

there is an imminent need to evaluate scientifically the effects of institutional factors on 

e-commerce adoption for reference in appropriate policy-making and business decisions. 

 

6) Academic research on e-commerce adoption 

 

Adoption and diffusion of e-commerce has been a growing topic of academic 

research as well.  The research interest makes assumptions that this phenomenon can be 

analyzed using theories and methods from social science, management science, 

economics and computer science, and that scientific research can improve and contribute 

to e-commerce adoption in practice (Banker et al. 2004; March et al. 1995).  The research 
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on e-commerce adoption, therefore, aims to address the questions of why and how 

business organizations adopt and use the business model and technologies of e-commerce 

at different rates, to understand what factors affect such organizational decisions, and to 

offer scientific evidence and suggestions to both industrial practitioners and public 

policy-makers.  One of the research approaches to achieve these goals is employing 

institutional study, focusing on the external environment for e-commerce adoption.  

“Insights from the New Institutional Economics suggest that we should look beyond 

those proximate indicators [i.e. physical infrastructure] to examine how the institutional 

environment in a country contributes to (or undermines) confidence in e-commerce and 

supports private investment in the new medium [of business transaction].” (Oxley et al. 

2001)  The dissertation followed this theoretical suggestion to conduct a series of 

empirical studies on the institutional environment factors for B2B e-commerce adoption.  

The next section presents the theoretical foundation of this study. 

 

Theoretical Foundation 

 

A theory is a set of interrelated constructs (concepts), definitions, and propositions 

that generalizes a systematic view of phenomena.  It specifies causal relations among 

variables, with the purpose of explaining and predicting the phenomena (Hawley 1993).  

In this dissertation, institutional theory is used to conceptualize the institutional 

environment and its effect relationship with e-commerce adoption.  It does not only 

provide a framework for formulating the research question and model in this study, but 
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also offer theoretical guidelines and grounds for the literature review, research design, 

and interpretation of findings.  It should be noted that, although it has been used widely in 

the disciplines of economics, political science and public policy, institutional theory has 

not yet been adequately tested by empirical studies in MIS research.  Therefore, this 

dissertation uses the word “theoretical” rather than “theory” directly when referring to the 

arguments concerning the institutional environment.  The theoretical underpinnings in 

this section provide the context, rationale and relevance of using institutional theory in 

this study. 

 

A concept associated closely with institutional theory is governance.  Governance is 

defined as the exercise of institutional authority and the use of institutional resources to 

coordinate, manage, influence and control society’s activities, affairs and problems.  It 

includes government regulations, public policies and public-private partnerships, which 

can be generalized as government intervention.  Given the historical background of 

European economic reconstruction after World War II, government intervention was 

often rejected by scholars of neoclassical economics and the public-choice school, as it 

was increasingly seen as a major obstacle to economic and social development (Ahrens 

2000).  Free markets seemed to be a panacea and required minimum governance.  

However, since the 1980s, political scientists and economists have recognized that the 

market and the state were not mutually exclusive mechanisms of resource allocation, but 

rather complementarities (Ahrens 2000).  They started to call for “bringing politics back 

in.”  This new stream of thinking has been strongly supported by theoretical insights of 
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the new institutionalism on one hand and the experiences and lessons of economic 

development in transitioning and developing countries on the other hand.  While the new 

institutionalism will be discussed in more detail next, the realities in Central and Eastern 

Europe during the democratic transition and Southeast Asia during the 1997 financial 

crisis have revealed that economic development would be ineffective if it lacked a sound 

institutional environment (Ahrens 2000).  The role of institutions was made even more 

obvious by the expanding influence of the U.S. government in public policy-making 

since the 1990s.  The limited studies of IT adoption and diffusion in the last decade have 

also suggested that a supportive institutional environment and a variety of nurturing 

policies from governments are especially indispensable for technological innovation. 

 

The meaning of the term “institution” is twofold.  First, institutional theory 

traditionally views institutions as a framework “of rules, procedures, and arrangements” 

(Shepsle 1986), or “prescriptions about which actions are required, prohibited, or 

permitted” (Ostrom 1986).  Second, institutions could be labeled as social organizations 

including legislatures, government agencies, trade unions, and firms (Ahrens 2002).  

These two definitions relate to each other.  The formal organizations in the latter 

definition create and shape the normative rules in the society in the formal definition.  

Those rules and arrangements, in turn, influence the decision and behavior of 

organizations in the society.  In viewing institutions more widely as varied social 

constructs, including cultural beliefs, new institutionalism has moved away from its 

formal legal historical roots and become a more explanatory discipline in economics and 
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social sciences.  Contemporary institutional theory focuses on developing a sociological 

view of institutions—the way they interact and the way they affect society.  New 

institutionalism attempts to answer how social choices are shaped, mediated, and 

channeled by institutional arrangements, since social choices are generally not free from 

institutions, customs, social norms, or legal procedures (DiMaggio et al. 1991a). 

 

New institutionalism in organizational study recognizes that organizations operate in 

an environment consisting of other institutions, called the institutional environment.  

Every organization is influenced by this environment.  The New Institutionalists believe 

that social, economic and political factors constitute an institutional structure of such an 

environment.  They also believe that the institutional environment can reduce 

organizational uncertainty by providing dependable and efficient frameworks for 

economic exchange (North 1986).  Organizations in different societies or institutional 

domains hold varying assumptions about the interests that motivate legitimate action, the 

auspices under which organizations may act, and the forms of action that are appropriate 

(DiMaggio et al. 1991a).  In order to survive, organizations must conform to the rules and 

belief systems prevailing in the environment, because institutional isomorphism, both 

structural and procedural, will earn organizational legitimacy (DiMaggio et al. 1991b; 

Scott 2001).  There is substantial evidence in economics that firms in different 

institutional environments react differently to similar challenges and that companies can 

perform efficiently if they receive the institutional support. 
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Attention to the institutional environment has essentially been long represented as 

“contextualization” in traditional management and organizational studies (Tsui 2006).  

Organizations are open systems and the institutional context is a major source of 

influence on organizational behavior.  It must not be ignored or dismissed as researchers 

attempt to understand and explain the actions or behavior of organizations (Tsui 2006).  

Tsui further indicates that the institutional context includes the industrial, political, legal 

and cultural systems; it also includes the stage of economic development, the geography, 

the history, etc.  Contextualization in organizational study means incorporating the 

institutional context in describing, understanding and theorizing about phenomena within 

it. 

 

Within MIS research, scholars have suggested that organizational change with respect 

to the use of information technology could be profitably analyzed drawing on socio-

economic and political (i.e., external contextual) levels of analysis (Pettigrew 1985).  The 

theoretical assumption here is that organizational decision-making is based on differential 

perception and understanding of the institutional environment context.  Furthermore, 

pioneer researchers Ives, Hamilton and Davis included external environment in their 

proposed MIS research model.  They argued that this environment included industrial, 

political, legal, economic, social and cultural environments within which organizations 

were embedded (Ives et al. 1980). 
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Applied specifically to e-commerce adoption, institutionalism lays an important 

theoretical foundation for studies of external environments for organizational e-

commerce decisions.  Institutional theory guides the reasoning through the research 

question to a number of more specific variables and hypotheses in the study.  These 

hypotheses about the expected impact and effect of the institutional environment on B2B 

e-commerce adoption are then tested through empirical analysis.  Without the conceptual 

reasoning provided by the theory, the later empirical analysis constitutes only association, 

not causation (Ethridge 2004). 

 

Research Question 

 

This dissertation concerns about the relationship between institutional environment 

and B2B e-commerce adoption.  The study investigates the impact and effect of those 

institutional factors.  Based on the background and theoretical foundation of the problem 

described in the previous sections, the study aims to answer two specific research 

questions: 

 

1) What are the primary components of the institutional environment required for 

B2B e-commerce adoption? 

 

2) Do those institutional factors influence e-commerce adoption decision and 

sophistication in businesses, and if so, to what extent? 
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The research questions are further specified through the research model and 

hypotheses discussed in the next chapter. 



50 

CHAPTER III: LITERATURE REVIEW, RESEARCH MODEL AND HYPOTHESES 

 

Summary of Literature 

 

The literature review presented in this chapter reveals both conceptual and empirical 

insights in past and current research about the different institutional environment factors 

for e-commerce adoption.  This chapter therefore describes the knowledge base for what 

has already been learned about B2B e-commerce adoption and its external environment.  

The literatures described in this chapter also served the knowledge base for the research 

model and hypotheses in this dissertation. 

 

Traditional IT adoption research in organizational studies has primarily focused on 

the organizational (internal) factors and ignored the external environment (Banker et al. 

2004; Chin et al. 2001; Kraemer et al. 1991).  Those studies attempted to explain the 

intention of organizational adoption of new technology by applying general social-

psychological models to the context of IT (Chin et al. 2001).  Such models included the 

technology acceptance model (TAM), the infusion model, and the task-technology fit 

model (Banker et al. 2004).  Since 2000, when e-commerce became a growing research 

subject in IT adoption studies, the traditional IT adoption models have still been used 

widely in e-commerce adoption research.  These models centered on characteristics and 

user perceptions of the e-commerce technology, and assumed that e-commerce adoption 

was based on a psychological process of rational decision making in organizations (Gibbs 
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et al. 2004).  Furthermore, some researchers argued that the central issue of e-commerce 

adoption in firms was the organization’s internal factors (i.e., whether or not the 

objectives of e-commerce were consistent with companies’ business strategies) (Tsao et 

al. 2004). 

 

The theoretical reasoning in the previous chapter, however, showed that a 

comprehensive e-commerce adoption model should recognize both organizational and 

extra-organizational factors.  Like in traditional organizational study, researchers have to 

bring socio-economic and political contextual factors into their analyses of IS adoption 

and usage, because those institutional factors are empirically crucial in today’s world 

(Pettigrew 1985).  Studies further showed that adoption decisions were not purely driven 

by organizations’ internal factors, but they were also influenced, as much or even more, 

by the institutional environment in which the organization conducted business (Gibbs et 

al. 2004).  A review of both conceptual and empirical literature in the next two sections 

presents the research findings on some of the most important external factors contributing 

to e-commerce (including EDI, the Internet and other e-business adoptions), using the 

institutional approach. 

 

The Institutional Approach and Research Model 

 

Institutionalism represents a distinctive approach to the study of social, economic and 

political phenomena (DiMaggio et al. 1991a).  A concept of “information ecology,” 
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which connected ecological ideas with the evolving information economy, could be seen 

as a theoretical extension of institutional approach to the discipline of MIS in the 1990s.  

Information ecologists treated the external environment of any business as ecology and 

suggested an ecological approach to describe and analyze information systems from the 

perspective of how these systems were influenced by their environment—economic, 

social and environmental activities.  These external environmental factors could be quite 

powerful.  They drove organizational behavior and helped to build a new organizational 

vision (Davenport 1997a).  They also motivated organizational actions on IT (Davenport 

1997b).  Any company’s information ecology was bound to be affected by external 

factors, many of which no company was powerful enough either to ignore or directly 

control—governments created new regulations, customers’ requirements evolved, 

competitors took innovative steps, and incompatible culture values persisted (Davenport 

1997b) (See Figure 7).  On the other hand, firms must achieve some level of “fit” or 

congruence with their external environments (Davenport 1997b). 

 

 

Figure 7: The information ecology of organizations 
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Since the publication of DiMaggio and Powell’s book The New Institutionalism in 

Organizational Analysis in 1991, the institutional approach has attracted more and more 

attention of MIS researchers.  A growing body of literature applied institutional theory to 

the study of organizational adoption of technology innovation.  King et al. defined 

institutions as “any standing social entity that exerts influence and regulation over other 

social entities” (King et al. 1994).  They further argued that the relationship between 

environmental factors and e-commerce adoption could be explained using institutional 

theory.  Later in an international study of e-commerce, the industrial, governmental and 

cultural factors were analyzed as the institutional environments for e-commerce (Oxley et 

al. 2001).  In that study, the institutional environment was defined as the “set of 

fundamental political, social and legal ground rules that establish the basis for production, 

exchange and distribution” (Oxley et al. 2001).  In the context of e-commerce, this 

institutional environment consisted of suppliers, customers, competitors, trading partners, 

society, and regulatory agencies such as government; the institutional environment 

shaped organizational structures, actions and changes (Gibbs et al. 2004).  Figure 8 

illustrates the institutional environment in which businesses are conducted. 
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Figure 8: The institutional environment for e-commerce adoption 

 

A study on global supply chain systems proposed that three external factors influence 

organizational information sharing: the nature of the industry, governmental support, and 

national culture (Shore 2001).  Institutional contexts might be particularly important 

when IT systems crossed over both organizational and national boundaries (DiMaggio et 

al. 1991a); however, studies on the effect of the institutional environment on B2B e-

commerce adoption were limited (Christiaanse et al. 1997).  The dearth of studies 

provided an opportunity for me to conduct research focusing on the institutional 

environment. 

 

Applying the above arguments and findings, together with the theoretical foundations 

described in the previous chapter, I developed the research model shown in Figure 9.  

The model conceptualized the expected directional relationships between B2B e-

commerce adoption and four major factors of the institutional environment—industrial 
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pressure/encouragement, governmental support, legal adequacy, and national cultural 

compatibility.  The posited relationships controlled for the effects of different countries, 

industries and company sizes.  The research model did not mean to capture exhaustively 

all possible factors in e-commerce adoption, but to illustrate how some of the important 

environmental factors affected e-commerce adoption decisions and sophistication. 
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Figure 9: The research model of e-commerce adoption and its institutional environment 

 

This research model visualized the predictive variables of e-commerce adoption and 

underlying logic inferred from institutional theory.  Environmental contexts, rather than 

internal factors, were treated as independent variables for e-commerce adoption 
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(DiMaggio et al. 1991a).  Therefore, the later observations and analyses would focus on 

the industrial, legal, governmental and cultural factors as a major source of the 

institutional environment (Shore 2001).  The research model demonstrated how to test the 

institutional theory empirically and how to provide possible predictions about e-

commerce adoption through those environmental factors. 

 

This causal model also revealed the conceptual insights into the research question and 

helped specify four research hypotheses in this study.  Each hypothesis presented one 

cause-effect relationship between an institutional factor and e-commerce adoption in the 

model and a refined technical statement of the research question.  Together, a group of 

four interlocking hypotheses was developed at one and the same time.  As discussed in 

the next section, each hypothesis in the research model was tested by previous empirical 

studies.  Yet the results in the previous research were conflicting.  Each external factor 

was supported in some studies and not supported in others, due to the different research 

methods, research focuses, research variables and research sites or settings in different 

studies (see the next section).  Furthermore, no research has ever looked at the external 

factors collectively in a single research model. 

 

Literature Review and Research Hypotheses 

 

1) B2B e-commerce adoption 
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• Likelihood of adoption 

 

Back in 2001, most researchers were interested in whether companies caught up the 

trend and switched to the e-commerce model at its beginning stage.  Whether or not 

companies have adopted e-commerce in their business operations was a primary research 

question.  This study also used the likelihood as the measurement of B2B e-commerce 

adoption in its 2001 primary survey. 

 

• Sophistication of adoption 

 

After six years of IT development, the vast majority of industries are increasingly 

adopting networked business processes and e-commerce is happening world-wide 

(Chambers 2007).  Of course, different types of organizations are in various stages of e-

commerce (Chambers 2007).  The discussion now focuses not on whether but on how 

companies are adopting e-commerce to maximize the IT benefits and values to business.  

Subsequently, the measure of B2B e-commerce adoption has shifted from the likelihood 

of adoption to the sophistication of e-commerce use.  Among the e-commerce adoption 

literature reviewed in this study, in 2001, only one paper measured the level of adoption, 

while four papers used the dichotomy of e-commerce adopter or non-adopter.  After 2003, 

more papers (21 articles) assessed the level or extensiveness of e-commerce adoption, 

while fewer papers (5 articles) assessed only the likelihood of adoption. 
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o Level of e-commerce adoption 

 

The level of e-commerce adoption is mostly explained in terms of e-commerce 

technology development.  E-commerce technologies have evolved so extensively since 

2001 that measuring the level of e-commerce adoption has become more and more 

complicated.  Nevertheless, most people agree that all firms usually begin with simple 

email communications and information-oriented websites and ultimately upgrade to fully 

integrated business processes. 

 

The National Association of Manufacturers (NAM) and the consulting firm of Ernst 

& Young described three levels of Internet adoption by firms: using the Internet in a 

static fashion for information, using the Internet interactively for supply request, and 

using the Internet for financial transactions (Mann 2002).  Teo et al. categorized the 

Internet adopters into three levels: non-adopters, adopters without website, and adopters 

with website (Teo et al. 1997-98).  Daniel et al. proposed distinct clusters of e-commerce 

adoption in sequential stages that firms appeared to pass through: emails for 

communication with customers and suppliers, information-based websites, receiving 

online orders, providing after-sales customer service, and receiving online payments 

(Daniel et al. 2002a).  Wang et al. measured the degree of e-business implementation by 

information systems used in four levels: online order system, CRM system, online 

payment system, and Internet security system (Wang et al. 2004).  Al-Qirim proposed 

four levels of e-commerce adoption of the following technologies: intranet, Internet-
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based EDI, extranet/VPN and corporate e-commerce website (Al-Qirim 2005).  Beck et 

al. described several levels of e-commerce usage: email, public website, intranet, extranet, 

EDI, electronic funding transfer and call center.  They also described the levels by 

complexity of e-commerce usage: online advertising, online sales, after-sales customer 

service, online procurement, EDI with suppliers, EDI with customers, and Internet-based 

SCM (Beck et al. 2005).  Brousseau et al. described e-business adoption of the following 

technologies: public website, email, intranet, extranet, EDI.  They further described the 

business-oriented applications in five levels: advertising and marketing, online sales, 

after-sales customer service and support, exchange of operational data with suppliers, and 

integration of business processes with suppliers/business partners (Brousseau et al. 2005).  

Kaynak et al. measured the e-commerce usage across 14 applications: email, company 

homepage, receiving orders from customers, placing orders to suppliers, intranet, search 

engine, e-payment, CRM, SCM, and ERP (Kaynak et al. 2005).  Lin et al. measured e-

business systems adoption by five levels: initiation, propagation, networking, business 

integration, and business transformation (Lin et al. 2005a).  Hsu et al. described the 

diversity of e-business use in seven levels: advertising and marketing, making sales, 

customer service support, making purchase, data exchange with suppliers, data exchange 

with customers, and joint business processes with suppliers and other business partners 

(Hsu et al. 2006).  Zhu et al. measured e-business adoption in seven items, ranging from 

marketing, sales and after-sales service to procurement and supply chain coordination 

(Zhu et al. 2006).  Bengtsson et al. measured e-commerce adoption in four levels: 
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gathering information, receiving orders, getting customer feedback, and integrating with 

others’ systems (Bengtsson et al. 2007). 

 

Zhu et al. proposed an e-commerce capability metrics for assessing the e-commerce 

value in firm performance (Zhu 2004; Zhu et al. 2002).  The metrics measured e-

commerce capabilities along four dimensions that can be seen as the levels of e-

commerce adoption as well: 

 

1) Information: static information about products and the company itself; 

2) Transaction: capabilities to facilitate one-way online transactions, e.g., 

taking order online from customer; 

3) Interaction and customization: capabilities that enable two-way online 

transactions between customers and the company and allow customers to 

customize products, including online configuration and real-time support; 

4) Integration: system integration to facilitate coordination, fulfillment and 

inventory management with external business partners, including forming 

EDI links and integrating web-based SCM with suppliers. 

 

Finally, a model of “e-adoption ladder” was adapted by the UK government from a 

framework developed by the consulting firm of PriceWaterhouseCoopers (See Figure 10).  

It synthesized largely the above concepts of e-commerce adoption level and thus served 

as the basis of developing e-commerce adoption items in the 2007 survey of this study.  
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The model/framework examined different levels of e-commerce adopted by firms and 

recognized that firms typically evolved through successive levels of e-commerce 

development (PWC 1999).  Technologies at Level 1 provided companies limited online 

capabilities, such as email communications.  Technologies at Level 2 were related to 

basic website functions, such as displaying the information of the company and its 

products and/or services.  Technologies at Level 3 provided companies fundamental 

online transaction capabilities, such as taking orders, receiving payments and providing 

customer support through their websites.  Technologies at Level 4 provided companies e-

business capabilities to integrate value chains with suppliers.  At the highest level, 

technologies were the open systems of information and knowledge sharing with 

customers, suppliers and other business partners.  They also transformed the company by 

introducing new business models based on inter-organizational information systems. 

 

 
Adapted from and based on SME Electronic Commerce Study (PWC 1999) and E-business Support Network, UK 
Online for Business. 

Figure 10: Five-level model of e-adoption ladder 
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Accordingly, the level of a firm’s e-commerce adoption could be determined by three 

criteria: 1) whether the technology creates more business values; 2) whether the 

technology provides more e-commerce capabilities; and 3) how sophisticated the 

technology is when implemented. 

 

o Extensiveness of e-commerce adoption 

 

In addition to the different levels of e-commerce technologies used by companies, e-

commerce adoption has long been measured by the degree, or extensiveness, of adoption.  

In early MIS studies of information system usage, researchers often asked respondents in 

questionnaires or interviews to report their extent of usage using multi-point scales, 

ranging from “don’t use at all” or “never use” to “use frequently” or “very often” (Straub 

et al. 1995).  In recent adoption literatures, Dholakia et al. measured the Internet adoption 

of SMEs using three categories: pre-adoption, adoption and routinization (Dholakia et al. 

2004).  Seyal et al. measured the e-commerce adoption by a 5-point Likert scale, ranging 

from “not at all adopted” to “fully adopted” (Seyal et al. 2004).  Kaynak et al. measured 

the Internet-based e-commerce adoption using a multi-point scale, from “never use” to 

“routine” (Kaynak et al. 2005).  Molla et al. measured the degrees of e-commerce 

adoption from “initial” to “institutionalized” (Molla et al. 2005).  Wymer et al. 

categorized all firms in their study into non-adopter of e-commerce, intent-to-adopter 

within the next 1-5 years, and adopter (Wymer et al. 2005).  Bengtsson et al. measured 
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the degrees of e-commerce adoption from “have not considered” to “already 

implemented” (Bengtsson et al. 2007).  Synthesizing the above approaches, the degree of 

e-commerce usage can finally be visualized as five temporal stages, inspired by and 

aligned with Rogers’ five adopter categories of innovation (Rogers 2003). 

 

For a particular e-commerce technology at a particular time point, some companies 

have not yet adopted or only have an intention to adopt the technology for their 

businesses.  Those companies could be categorized as laggards of technology adoption in 

Rogers’ model.  Some companies just catch up the trend and start to use the e-commerce 

technology in their business operations.  They are the late majority of the technology 

adopters.  Some companies have been using the technology for a while and realized its 

business value.  They are the early majority of the technology adopters.  When 

companies have used the technology more frequently, this e-commerce technology 

becomes a routine part of their business practices.  Compared with those at the previous 

stages, these companies are the early adopters of the technology.  Lastly, while some 

companies have not or have just started to use the technology, a few companies have 

already integrated the technology into their business or even into the value chains with 

their customers, suppliers and other external business partners.  They adopt the 

technology much earlier than the other companies and have transformed their business 

processes to more efficient and/or innovative ones.  These companies are the innovators 

of new business models.  After a certain period of time, those laggards and late adopters 

may follow the path of early adopters and innovators, and the technology will be adopted 
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and used widely by most companies and eventually become an essential part of business 

processes across industries (See Figure 11). 

 

 

Figure 11: Degree of e-commerce adoption based on five temporal stages 

 

o Sophistication of e-commerce adoption 

 

As discussed above, previous research generally examined either the level of e-

commerce adoption or the degree/extensiveness of e-commerce adoption, but not both.  

Since the likelihood of e-commerce adoption was no longer appropriate to measure B2B 

e-commerce adoption, this study examined the sophistication of a company’s e-

commerce adoption—a product of level by degree (See Figure 12)—in its 2007 survey. 
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Figure 12: Sophistication of e-commerce usage based on the level and degree of adoption 

 

In this way, the measurement was good in comprehensively mapping variations in the 

adoption of B2B e-commerce in different companies from two dimensions, level and 

degree of adoption.  B2B e-commerce adoption was represented along a continuum of the 

products of levels by degrees, rather than a simple 5-point or dichotomous scale based on 

a single measurement.  Doing so would also increase the power of later statistical tests 

(Baroudi et al. 1989). 

 

2) Industrial pressure/encouragement 

 

The industry within which an organization operated might be instrumental in 

determining the degree to which an organization participated in B2B e-commerce (Shore 

2001).  A recent comprehensive study on SMEs in Denmark, Germany, France and the 

U.S. found that important drivers for e-commerce diffusion in manufacturing, 

retail/wholesale and financial service sectors included the use of e-commerce by major 

competitors, customer demand, and supplier requirements (Beck et al. 2005).  The 

European Commission’s e-Business Survey 2006 found that four main reasons for 
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companies to start e-commerce were: “because competitors use it,” “to gain competitive 

advantage,” “to fulfill customers’ expectations,” and “to fulfill suppliers’ expectations,” 

which in summary represented competition pressure and market demand (EC 2006). 

Furthermore, policy-makers, industry practitioners and academic researchers, especially 

those in the U.S., strongly believed that while the government had an important role to 

play in setting the proper business climate to promote innovation, e-commerce 

development should be guided principally by market competition, market choice and 

industry leadership (Clinton et al. 1997; Israel 2002; Samuelson 1999). 

 

Numerous studies have been conducted on the industrial factor in the last decade.  

Several dimensions of the industrial factor identified in the literature review are discussed 

as follows: 

 

o Competitive pressure; 

o Pressure/encouragement from customer/supplier; 

o Pressure/encouragement from trend-setting firms; and 

o Pressure/encouragement from industry/trade associations. 

 

• Competitive pressure 

 

Competitive pressure has been investigated more than any other external factor in e-

commerce adoption literature.  In early studies on inter-organizational information 
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systems, competitive pressure was found to be the most important external factor in EDI 

adoption decision of firms in the U.S. (Premkumar et al. 1995; Ramamurthy et al. 1999), 

SMEs in Canada (Chwelos et al. 2001), and manufacturing and service firms in Taiwan 

(Wang et al. 2002).  After almost a decade, pressure from competition was still a 

significant factor affecting the decision to adopt e-commerce in the U.S. (Soliman et al. 

2004; Wymer et al. 2005).  A recent survey of Taiwanese firms supported that greater 

competitive pressure positively affected the adoption of inter-organizational information 

systems (Lin 2006).  Gibbs et al. first used case study to suggest that competitive pressure 

would be the greatest driver of global e-commerce adoption (Gibbs et al. 2003).  They 

then showed that competitive pressure significantly affected the intent to adopt e-business 

using a large-scale survey of 3,100 businesses in 13 industries of manufacturing, 

distribution and service sectors in eight European countries (Zhu et al. 2003).  A follow-

up survey with firms in manufacturing, wholesale and financial service industries in ten 

countries further confirmed that competition intensity was an important factor affecting 

the sophistication of e-business adoption (Zhu et al. 2006).  In studies within several 

specific countries, competitive pressure was identified as one of the primary reasons to 

adopt e-commerce, for SMEs in particular.  Those countries included developed countries 

such as UK (Daniel et al. 2002b; Simpson et al. 2004) and South Korea (Joo et al. 2004), 

developing countries such as Thailand (Lertwongsatien et al. 2003), Chile (Grandon et al. 

2004a) and Brunei (Looi 2005), and across 21 APEC members of both developed and 

developing countries (PWC 1999). 
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Similar to the competitive pressure perceived by the company, its competitors’ use of 

e-commerce could be an important factor affecting the company’s e-commerce adoption 

as well (Scupola 2003).  The fear of competitors gaining an advantage through e-

commerce was often cited as a catalyst for e-commerce adoption (PWC 1999).  One 

interviewee from the APEC SME e-commerce report commented that, “major 

competitors have been most influential on our efforts to develop electronic commerce 

capabilities. If our competitors provide e-commerce service, we have to offer it in order 

to compete.” (PWC 1999)  Every firm wanted to know what its competitors were doing.  

Understanding a competitor’s intention and status was valuable information for any 

manager to plan his action (Davenport 1997b).  In empirical studies, competitors’ 

influence was found important in the choice of the B2B e-business model (Ng 2005).  

Competitors’ action on the Internet was a critical factor for website adoption by financial 

service firms in UK (Harrison et al. 2005).  Pressure exerted by competitors’ use of e-

commerce was a main driver of e-commerce adoption decisions among firms in Hong 

Kong (Khalifa et al. 2006; Kuan et al. 2001), the U.S. (Fomin et al. 2005), Singapore 

(Teo et al. 2003), and some developing countries as well (Brousseau et al. 2005).  When 

surveying more than 270 companies across three industries in ten countries, Gibbs et al. 

found the pressure from competitors was a significant determinant of scope of e-

commerce use (Gibbs et al. 2004).  A very recent survey of more than 370 manufacturing 

firms in Sweden further indicated that competitors’ use of e-commerce could drive the 

level of business use of the Internet (Bengtsson et al. 2007). 
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In addition, some studies found industries driving e-commerce tended to be in sectors 

that were intensively competitive (e.g., electronics, textiles, service, etc.) and where 

productivity and service were critical (Gibbs et al. 2003).  For example, beginning in the 

second half of the 1990s, Taiwan’s IT industry faced a challenge in preserving their 

position in the global production network (or upgrading the position in the international 

value chain), while relocating their manufacturing activities to China in order to reduce 

production costs (Chen 2003).  E-commerce played an important role in this restructuring 

process.  It helped Taiwanese firms not only connect to their international buyers, but 

also coordinate with their upstream suppliers in China more efficiently and quickly 

(Trappey et al. 2001).  In this way, the companies were able to achieve and/or keep 

competitive advantages.  Another example of 158 SMEs in New Zealand also showed the 

significance of a competitive environment for e-commerce adoption in the competition-

intensive industry of professional service (McCole et al. 2005). 

 

The findings about competitive pressure in the literature review, however, were not 

always consistent.  There were results in some industries and in some countries 

contradictory to the above findings.  The importance of competition was only marginal in 

e-commerce adoption among large public firms in India (Dasgupta et al. 1999), 175 

Chinese firms and 262 US firms in manufacturing, distribution and finance sectors (Xu et 

al. 2004), and very recently, 115 SMEs in Austria (Chong et al. 2007).  In a cross-country 

survey of retail industry, Zhu et al. found that competitive pressure was a significant 

factor for use of e-commerce only in developed countries, but not in developing countries 
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(Zhu et al. 2005).  Although it affected the degree of e-commerce adoption in Taiwan’s 

travel service industry, competitive pressure was only marginally important in the 

intention of e-commerce adoption in that industry (Wang et al. 2004).  Lastly, 

competition was not so important to the e-commerce starters and late adopters as to those 

extended adopters in New Zealand (Al-Qirim 2005). 

 

Furthermore, competitive pressure and/or competitor’s use of adoption was not a 

determinant of e-commerce adoption among large firms in North America (Ranganathan 

et al. 2004), SMEs in Hong Kong (Ching et al. 2004), firms in South Korea (Jeon et al. 

2006), SMEs in Singapore (Teo et al. 1997-98; Thong 1999), financial firms in UK 

(Harrison et al. 2006), manufacturing SMEs in Turkey (Kaynak et al. 2005), or financial 

firms in multiple countries (Zhu et al. 2004).  Even in the industries where competition 

was generally very intensive, the effect of competition and/or competitors was not strong 

enough to be confirmed.  For example, a survey of more than 140 IT firms in the U.S. 

found no significant effect of competitor orientation in the intensity of e-business 

adoption (Wu et al. 2003); similar results were found in a survey of 124 electronics firms 

in Taiwan (Lin et al. 2005b).  Moreover, in a survey of almost 300 firms in the U.S., Hsu 

et al. unexpectedly found that competition intensity was not only insignificant for e-

commerce volume, but also a significant inhibitor of diversity of e-commerce usage (Hsu 

et al. 2006). 

 

• Pressure/encouragement from customers/suppliers 
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Iacovou et al. posited that the trading partner’s imposition was one of the most critical 

factors for SMEs’ adoption of EDI (Iacovou et al. 1995).  Several empirical studies have 

proved a positive relationship between trading partner’s pressure and e-commerce 

adoption among SMEs in Canada (Chwelos et al. 2001), Singapore (Teo et al. 2003), 

southern Italy (Scupola 2003) and South Korea (Joo et al. 2004), and among 87 members 

of the Council of Logistics Management in the U.S. as well (Soliman et al. 2004).  In a 

recent case study, Ng also found influence from trading partners in the choice of a B2B e-

commerce model (Ng 2005). 

 

Those trading partners could be a dominant customer (or supplier) pushing its 

suppliers (or customers) to implement relationship-specific information systems such as 

EDI and SCM (Dyer et al. 1998; Shore 2000).  An example was that large American 

companies often insisted their Asian suppliers use particular electronic services or lose 

their business (Neo 1991).  Those Asian suppliers that did not keep pace with e-

commerce implementation of larger firms might become marginalized as suppliers (PWC 

1999).  Even in the IT sectors of the U.S., both customer power and customer orientation 

affected the intensity of e-business adoption in the communication process (Wu et al. 

2003).  Customer demand was a main driver for business use of the Internet among US 

companies (Fomin et al. 2005), SMEs in UK (Fillis et al. 2004) and manufacturing firms 

in Sweden (Bengtsson et al. 2007), and in some developing countries as well (Brousseau 

et al. 2005).  Both traditional and IT manufacturers in Canada and SMEs in Hong Kong 
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claimed that customer pressure was the primary motivator for them to adopt e-commerce 

(Carnaghan et al. 2004; Ching et al. 2004; Khalifa et al. 2006).  A case study of four IT 

companies and three non-IT companies showed that external pressures from both 

customers and suppliers were the important enablers for adoption of inter-organizational 

systems (Mehrtens et al. 2001).  Furthermore, SMEs participated in an APEC’s (Asia 

Pacific Economic Cooperation) e-commerce survey ranked “low use of e-commerce by 

customers and suppliers” as the No.1 perceived barrier to e-commerce adoption (PWC 

1999).  Until sufficient numbers of their main customers and suppliers participated in e-

commerce activities, there was little incentive for those SMEs to become engaged in e-

commerce themselves (PWC 1999). 

 

On the other side, although it was most important for the diversity of e-commerce 

usage, pressure from trading partners was not significantly important for e-commerce 

transaction volume in US companies (Hsu et al. 2006).  Although it directly impacted 

buyer’s intent of B2B e-commerce adoption in the U.S., suppliers’ support had no 

significant influence on the buyer’s adoption level (Deeter-Schmelz et al. 2001).  

Customer requirement/pressure did not significantly facilitate e-commerce adoption 

among 241 Taiwanese manufacturing and service firms (Wang et al. 2002) or B2B e-

commerce usage among 150 US manufacturers (Claycomb et al. 2005).  Neither didi 

customer pressure nor supplier pressure cause firms in New Zealand or UK to adopt e-

commerce (Al-Qirim 2005; Daniel et al. 2002b; Harrison et al. 2006).  Moreover, Chau et 

al. surveyed 627 SMEs in manufacturing and trading industries in Hong Kong and found 



74 

trading partners’ influence to be totally opposite: compared with non-adopters, those EDI 

adopters considered the request by trading partners significantly less important (Chau et 

al. 2001).  There was also a negative impact on B2B e-commerce adoption of some US 

companies from their suppliers’ and customers’ demands (Fomin et al. 2005). 

 

• Pressure/encouragement from trend-setting/leading companies 

 

At the theoretical level, Rogers indicated that early adopters of innovative 

technologies normally possessed the highest status of leadership in their industries 

(Rogers 2003).  Potential adopters would look to early adopters for experience, advice 

and support about the innovation; and sometimes as a result of increasing peer pressure, 

potential adopters had to follow the trend set by those leading companies.  King et al. 

argued that trend-setting companies (defined as companies that were the early adopters of 

innovation and had influence in the industry) and multinational corporations (defined as 

cross-national companies that influenced the movement of technology where they 

operated) both influenced IT innovations (King et al. 1994).  Leading and innovative 

companies have recognized that they need to get other firms that haven’t adopted e-

commerce “on board” in order to reap the full benefits of e-commerce (EC 2006). 

 

At the empirical level, Iacovou et al. found the strongest explanatory variable 

influencing small firms to adopt EDI was external pressure from the EDI initiators 

(Iacovou et al. 1995).  In the personal computer (PC) industry in Taiwan, firms were 
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motivated by international brand marketers to adopt e-commerce systems, thereby 

increasing the speed of orders, production and shipping cycles (Chen 2003).  Another 

case study on Taiwan’s IT industry found that similar industrial forces as well as rules 

and standards established by local industry leaders drove B2B e-commerce adoption 

(Chen 2002). 

 

• Pressure/encouragement from industry/trade associations 

 

Industry or trade associations have been strong promoters of B2B e-commerce, 

especially to SMEs, by providing them technical support, training and funding (Gibbs et 

al. 2003).  For example, based on 50 qualitative interviews in multiple countries, 

Papazafeiropoulou found that trade and industry associations played an important role in 

promoting e-commerce in southeastern Europe (Papazafeiropoulou 2004).  An industry 

association for the apparel sector in Sri Lanka undertook an investment and training 

program in order to bring their local manufacturers online for a broad range of 

transactions with foreign buyers and designers (Mann 2002). 

 

Those associations also involved actively in setting up the industrial e-commerce 

standards.  For instance, the global electronics industry, under an initiative of RosettaNet, 

has been collectively developing a process-based standard to facilitate inter-

organizational electronic communication (Thatcher et al. 2006).  A qualitative field study 

conducted in Denmark, Finland and Hong Kong found that the trade and industry 
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associations were important players in the EDI diffusion process, by setting up industrial 

standards of EDI (Damsgaard et al. 2001).  Their level of involvement and their actions 

were critical in launching an industry-wide use of IT.  On the other hand, one of the main 

barriers to e-commerce adoption by UK utility firms was the lack of industry-wide 

standards (Smart 2005). 

 

Furthermore, e-commerce adopters in South Korea felt even significant pressure from 

industry association to adopt e-commerce, compared with non-adopters (Joo et al. 2004).  

SMEs in the U.S. and Chile felt similar industrial pressure to adoption (Grandon et al. 

2004a; Grandon et al. 2004b).  A contradictory finding in a survey of 137 CEOs showed 

no significant effect of trade association on e-commerce adoption in Taiwan’s travel 

service industry (Wang et al. 2004). 

 

• Restatement of the theoretical foundation 

 

Despite some contradictory findings in previous literature, most studies have 

suggested that industry was a leading factor in B2B e-commerce adoption.  The 

dimensions of the industrial factor discussed above reflect three types of institutional 

pressure influencing organizational decisions on e-commerce adoption: normative, 

coercive and mimetic (DiMaggio et al. 1991b).  From the theoretical perspective, 

business organizations operate in an industrial environment consisting of other business 

entities.  They exert influences on each other.  In order to survive, organizations must 
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conform to the rules, standards, requests and trends prevailing in this industrial 

environment.  As a result, an institutional isomorphism would be formed in that industry.  

In other words, competitors, customers, suppliers, peers and industry association could 

create a strong “bandwagon” effect that influences firms in that industry to adopt e-

commerce (Cho 2006; Grandon et al. 2004b; Tsikriktsis et al. 2004). 

 

Drawing on the theoretical arguments, this study hypothesized that the industrial 

pressure/encouragement (from competitors, customers/suppliers, peers, trend-setting 

companies and industry associations) had a positive influence on a firm’s e-commerce 

adoption, as follows: 

 

H1a. The greater the firm perceives industrial pressure/encouragement to adopt e-commerce, 

the more likely will the firm adopt e-commerce. 

 

H1b. The greater the firm perceives industrial pressure/encouragement to adopt e-commerce, 

the more sophisticated will be its e-commerce adoption. 

 

3) Governmental support 

 

• Empirical findings 

 

In early empirical studies, Iacovou et al. found that the use of governmental subsidies 

and promotional efforts could lead to faster adoption of EDI among SMEs in Canada 
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(Iacovou et al. 1995).  Dasgupta et al. found that the government policy was an important 

determinant of IT adoption among large public companies in India (Dasgupta et al. 1999).  

After a longitudinal study over 16 years, Wang concluded that building national IT 

infrastructure was a primary policy choice supporting IT adoption in newly industrialized 

economies (Wang 1999). 

 

When asked to identify the measures to encourage wider adoption and use of e-

commerce, SMEs in the APEC region highly ranked government actions in improving 

telecom infrastructure, imposing fair tax policy for online transactions, developing 

national e-commerce strategy, enhancing government e-commerce use, providing e-

commerce training, and promoting e-commerce use (PWC 1999).  In a qualitative 

interview with seven SMEs in southern Italy, interviewees indicated that governmental 

campaigns, financial incentives and tax breaks were important external factors affecting 

their adoption of B2B e-commerce (Scupola 2003).  Similarly, after interviewing 22 

leading companies in five developing countries in the Caribbean region, Fraser et al. 

suggested that governments hoping to promote e-commerce should emphasize training, 

education, reducing telecom cost and improving its service (Fraser et al. 2005). 

 

The adoption of e-commerce in Singapore was a good example of governmental 

support driving technology innovation.  Singapore was among the best performers of e-

commerce around the world thanks to its excellent business environment and the 

government’s savvy early focus on e-commerce adoption and on development of 
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synergies with the private sector (Mia et al. 2007).  The government in Singapore had a 

clear vision for e-commerce and IT development.  It did not only engage deeply in 

national IT development (such as an e-commerce master plan and a series of initiatives to 

take it forward), but also launch a major educational program exposing the business 

community to e-commerce (PWC 1999; Thatcher et al. 2006).  Those government 

programs were impressive in increasing the level of understanding of e-commerce in 

Singapore (PWC 1999).  Moreover, the government in Singapore encouraged e-

commerce uptake by qualified local companies through subsidizing their costs of e-

commerce consultancy, Internet connections, and hardware and software purchases (EIU 

2003).  The government also provided tax incentives for foreign companies to use 

Singapore as their base for e-commerce activities in Asia (PWC 1999). 

 

Government influence affected positively the likelihood of EDI adoption by SMEs in 

Hong Kong (Chau et al. 2001; Kuan et al. 2001).  Governmental promotions and 

supportive policies were related significantly to e-commerce decisions by firms in 

China’s largest city Shanghai and the extent of e-commerce adoption among SMEs in 

Pakistan (Cui et al. 2006; Seyal et al. 2004).  In the cases of Chile, the U.S. and South 

Korea, firms even felt the pressure from the government to adopt e-commerce (Grandon 

et al. 2004a; Grandon et al. 2004b; Joo et al. 2004).  On the other hand, lack of 

governmental support was an important barrier to e-commerce adoption in Oman’s 

banking industry (Khalfan et al. 2004).  Gibbs et al. found that a key inhibitor to B2B e-

commerce in China was the prevalence of political agendas and short-term goals (due to 
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frequent shifts in power) over long-term investment in IT infrastructure (Gibbs et al. 

2003).  Competition among government agencies for regulatory control was another 

inhibitor to e-commerce in China (EIU 2003). 

 

Governmental support could also be realized through its own adoption of e-commerce 

and thus being the role model for the private sectors.  Taking it one step further, 

government could leverage its buying power to encourage or even mandate e-commerce 

among its business constituents (EIU 2007).  As firms expanded their capabilities in e-

commerce transactions, they also looked more and more to the government as a potential 

e-commerce customer and/or partner.  Therefore, enhancing the government use of e-

commerce was suggested by SMEs in the APEC region as an important priority for the 

government and the driver for wider adoption and use of e-commerce, in higher GDP 

economies in particular (PWC 1999).  Although there were fewer governmental 

incentives in the U.S. than in other countries, government procurement using the e-

commerce model was a relatively important driver for large US firms in adopting e-

commerce (Fomin et al. 2005).  Fifty interviewed companies in less technologically 

advanced countries in southeastern Europe perceived e-government application as a form 

of e-commerce promotion from the government (Papazafeiropoulou 2004).  Furthermore, 

private suppliers in Singapore were required to submit electronic bids for government 

contracts (PWC 1999).  Chile’s e-government procurement system, ChileCompra, had 

over 164,000 registered suppliers, nearly one-third of which were SMEs (EIU 2007).  



81 

About a quarter of Brazilian enterprises used the Internet to submit e-procurement tenders 

to the government (UNCTAD 2007). 

 

There were some contradictory findings in previous literatures with respect to 

governmental support.  Governmental support/promotion was only marginally significant 

in determining e-commerce adoption by SMEs in South Korea (Jeon et al. 2006).  It was 

also marginally important for the scope of e-commerce usage in Gibbs et al.’s cross-

country investigation (Gibbs et al. 2004).  Although government incentives and online 

governmental procurement affected e-commerce transaction volume among US 

companies, they were not essential for the diversity of e-commerce usage (Hsu et al. 

2006).  In several studies, they were not regarded by firms in both developed and 

developing countries as a driving factor for e-commerce adoption (Beck et al. 2005; 

Brousseau et al. 2005; Chong et al. 2007).  Governmental support, including financial, 

human resource and educational supports, were expected to help lower the cost of using 

e-commerce and give assistance to e-commerce use.  It was, however, found insignificant 

in differing groups of firms between Internet adopters and non-adopters in Singapore 

(Teo et al. 1997-98), in affecting the success level of e-commerce among SMEs in IT 

industry of Taiwan (Tsao et al. 2004), and in the probability of e-commerce adoption of 

SMEs in Brunei (Looi 2005). 

 

• Theoretical arguments 
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Oxley et al. indicated that governments played a critical role in creating the 

institutional environment that fostered private investment (Oxley et al. 2001).  

Governmental context thus became essential when B2B e-commerce adoption was 

considered as a company’s investment in IT.  Governmental actions should leverage and 

facilitate but not stifle e-commerce adoption in the private sector.  Gibbs et al. argued that 

governmental promotions and incentives were a major enabler of e-commerce and that 

national policies for IT infrastructure, such as trade and telecommunication liberalization, 

were also likely to have a big impact on e-commerce by making IT more affordable to 

firms (Gibbs et al. 2003).  Shore suggested that governmental IT support could be 

provided through national policies for training and maintaining an adequate IT workforce 

(Shore 2001).  Government’s role in supporting e-commerce adoption in the private 

sector has been referred to as a leader, promoter, facilitator, regulator, educator and 

financier (PWC 1999).  Mann further posited that the slowness or failure of e-commerce 

adoption in some developing countries were the consequence of policy inaction or wrong 

action by their governments (Mann 2002).  The European Commission, in its e-business 

report, suggested that governmental policies aiming at promoting e-commerce should 

include, among others, 1) creating incentives and a favorable environment for enterprises; 

2) supporting educational and training programs; and 3) establishing the role model of the 

public sector (EC 2006). 

 

Drawing on theoretical arguments, this study hypothesized that the governmental 

support, such as national IT policy and initiatives, tax deductions and other financial 
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incentives, educational and training programs, and governmental role model in e-

commerce adoption, should have a positive impact on B2B e-commerce adoption, as 

follows: 

 

H2a. The more the firm perceives governmental support for e-commerce, the more likely will 

the firm adopt e-commerce. 

 

H2b. The more the firm perceives governmental support for e-commerce, the more 

sophisticated will be its e-commerce adoption. 

 

4) Legal adequacy 

 

Several international studies using secondary data found that the legal environment in 

a country significantly affected e-commerce activities and revenues in that country 

(Ndubizu et al. 2002; Oxley et al. 2001; Zhao et al. 2007).  A group of firm-level survey 

studies also showed that the regulatory environment was significantly important to 

determine both the breadth and depth of e-business adoption and drive the e-business 

value, especially in developing countries and newly industrialized economies (Gibbs et al. 

2004; Xu et al. 2004; Zhu et al. 2005; Zhu et al. 2006; Zhu et al. 2004).  Another study of 

more than 100 SMEs in the state of Kentucky showed that regulations and rules were an 

important factor for e-commerce adoption (Wymer et al. 2005).  An earlier study of 

SMEs’ e-commerce adoption in the APEC region further specified that an adequate legal 

framework supporting e-commerce was important for reducing uncertainties and building 



84 

trust and confidence in the electronic marketplace; it was particularly important for lower 

GDP economies (PWC 1999).  Overall, the legal environment should be secure, stable 

and predictable for e-commerce adoption. 

 

Unfortunately, the development of the legal framework for e-commerce was 

generally well behind developments in technology, and thus conducting business through 

the electronic networks raised numerous legal questions (PWC 1999).  The key legal 

challenges could be found in different stages of e-commerce transaction: 

 

1) Pre-transaction phase: the privacy of personal data and intellectual property 

protection of digital content; 

2) Transaction phase: the legal status of electronic contract and digital signature and 

security of online transaction; and 

3) Post-transaction phase: the legal dispute, jurisdiction, validity of electronic 

evidence, and enforceability of court orders (See Table 2). 
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Transaction phase 
in e-commerce Regulatory theme Legal issues 

Pre-transaction 

Technical standard Critical IT infrastructure 

Intellectual property 1. Trademark: domain name; and 
2. DNS privatization. 

E-privacy 

1. Privacy of customers’ information; 
2. Website privacy policies; 
3. Online information collection, use and dissemination. 
4. Cookies and other tracking technologies; 
5. Online profiling; 
6. Third-party database, data warehouse and data mining; 
7. Email and spam; 
8. Online advertising; and 
9. Internet service provider (ISP) liability. 

Transaction 

E-contract and 
digital signature 

1. Identity authentication; 
2. Electronic contract; 
3. Electronic invoice; 
4. Digital signature; 
5. Cyber-notaries; and 
6. Product/service distribution online. 

Information security 

1. Digital certification authorities; 
2. Public key infrastructure (PKI); 
3. Cryptology; 
4. Data creation, protection and destruction (data life cycle); and 
5. Hacking. 

Post-transaction 

Electronic payment 

1. Online value transfer mechanisms; 
2. Online security and authentication of e-payment; 
3. Online payment verification; 
4. Online sales taxation; and 
5. Duty-free zone in cyberspace and cross-border e-commerce. 

Dispute resolution 

1. Redress and dispute resolution; 
2. Jurisdiction and applicable of law; 
3. Recognizing and verification of electronic evidence; and 
4. Enforcement of court decision. 

Table 2: Summary of legal issues in e-commerce transactions 

 

Lacks of regulations and legislations and legal adequacy were a major barrier and/or 

serious limitation to e-commerce adoption for SMEs in the APEC region, UK and Turkey, 

and banks in Oman (Kaynak et al. 2005; Khalfan et al. 2004; PWC 1999; Simpson et al. 

2004).  In the countries without new principles regulating rights and obligations in the 

intangible cyberspace, e-commerce adoption seemed to be slow (Shih et al. 2005).  For 

example, compared with firms in the U.S., fewer Chinese firms adopted e-commerce 

because of the less friendly legal environment (Shih et al. 2005).  By contrast, the US 

legal environment was more supportive of e-commerce than in other countries.  It led to a 

higher percentage of US firms using e-commerce (Shih et al. 2005).  A related study 
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confirmed that the U.S. did have a better legal environment supporting e-commerce use 

than other countries and that US companies expressed fewer legal concerns when doing 

e-commerce (Hsu et al. 2006).  On the other hand, APEC’s study on e-commerce 

adoption by SMEs in the region found that firms in lower GDP countries appeared to be 

more concerned about legal issues than similar firms in higher GDP countries (PWC 

1999).  This concern might be due, in part, to a relative lack of adequate legal 

infrastructure for e-commerce in those lower GDP countries.  This issue was further 

reflected in Wang’s study in which he found that regulatory reform was critical for IT 

adoption in developing and newly industrialized economies (Wang 1999). 

 

Several studies have developed theoretical arguments as to the best practices for 

regulating e-commerce.  They discussed numerous issues from legal frameworks to 

legislating efforts with respect to e-commerce (Bond et al. 1998; Mitchell 2001; Murray 

et al. 1999; Zekos 2003).  In the real world, the legal system has tried to re-orient itself to 

suit the needs of dynamic development and changes of e-commerce.  Since the Model 

Law on Electronic Commerce drafted by the United Nations Commission on 

International Trade Law (UNCITRAL) in 1996, more than 50 countries and regions have 

passed and implemented various legislations and regulations on e-commerce 

(Baker&McKenzie 2004).  Many international and regional organizations, including the 

World Trade Organization (WTO), International Chamber of Commerce (ICC), 

Organization for Economic Cooperation and Development (OECD), European Union 

(EU), and Asian-Pacific Economic Cooperation (APEC), have been actively involved in 



87 

policy-making for global e-commerce development.  Different institutions have focused 

on different issues. 

 

In constrast, Gibbs et al.’s cross-country comparison suggested that legislation had no 

big impact on global e-commerce diffusion (Gibbs et al. 2003).  An investigation of 

factors that influenced purchasing professionals’ willingness to adopt B2B e-commerce 

did not find significant difference in e-commerce usage when considering the legality of 

an e-contract (Min et al. 1999).  Adopters of the Internet for business use in three 

industries in five developing countries did not regard legal inadequacy as an important 

barrier for e-business adoption (Brousseau et al. 2005).  A secondary data analysis also 

did not find any significance of the legal environment in driving e-business activities in 

78 countries (Gregorio et al. 2005). 

 

The legal consideration was the root of traditional institutional theory.  Institutions 

were first the legal ground rules and procedures.  Institutional influences were therefore 

political in nature as when organizations must conform to laws and regulations to earn the 

organizational legitimacy (DiMaggio et al. 1991b; North 1986).  The legal institution 

should provide predictable, credible, coherent and adaptable rules for economic 

transactions.  Among those criteria, adaptability is particularly necessary because it helps 

ensure that the changes in social preferences, technology and other external factors can be 

accommodated by institutional structures (Ahrens 2002).  Accordingly, new 

institutionalism believed that the legal environment should reduce organizational 
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uncertainty by providing adequate, clear and efficient frameworks for economic change 

(North 1986).  Drawing on both empirical and theoretical assertions, this study 

hypothesized that a supportive legal environment, or legal adequacy for e-commerce 

practice, could have a positive impact on e-commerce adoption, as follows: 

 

H3a. The more adequate the legal system for e-commerce practice, the more likely will the 

firm adopt e-commerce. 

 

H3b. The more adequate the legal system for e-commerce practice, the more sophisticated 

will be its e-commerce adoption. 

 

5) National cultural compatibility 

 

In IT adoption research, there were two views on the role of national culture.  The 

first view was that culture played no role and organizations adopted technology that was 

useful and provided economic benefit (WorldBank 1994).  An alternative view was that 

national culture played an important role in determining not only whether organizations 

in a particular country would adopt a certain technology, but also the degree to which 

technology innovation was accepted and the ways in which it was used (Harris et al. 1999; 

Thatcher et al. 2006).  The limited research seemed to support the latter view. 

 

Technologies often reflected the socio-cultural systems of the country where they 

were developed (Bertolotti 1984).  Cultural beliefs and values were significantly related 
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to IT adoption in the Arab world—the more compatible the culture, the more IT adoption 

(Straub et al. 2001).  Gefen and Straub found that the perception and use of IT differed 

between Japanese and US workers (Gefen et al. 1997; Straub 1994).  Hill et al. found that 

communicating via technological means was not desirable in Arabian countries since it 

ran counter to the affective nature of communication (Hill et al. 1998).  Goodman et al. 

also argued that the cultural factor was one of the main explanations for the lack of IT 

diffusion in the Middle East because the Western assumptions that free movement of 

information had positive connotations violated the cultural environments of many Middle 

Eastern countries (Goodman et al. 1992). 

 

B2B e-commerce automated business processes that were traditionally done either 

face-to-face or between individuals who had established business relationships.  In 

Chinese culture, guanxi, which referred to the personal network, was deemed one of the 

most important assets for doing business.  It was the reciprocal interdependencies that 

resulted from the interpersonal relationships (Thatcher et al. 2006).  Therefore, it was 

generally believed that e-commerce was not compatible with Chinese culture, in which 

there was a lack of trust in impersonal business interaction and a preference for 

personalized commercial transactions.  Focus group participants in the APEC’s e-

commerce study cited similar culture-related factors contributing to low levels of e-

commerce use in Taiwan: a cultural preference for more traditional business practices 

involving face-to-face contact between buyer and seller, the lack of comfort with online 

activities particularly involving cash transactions, and the language barriers (PWC 1999).  
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In another country Oman, research found the “preference of traditional means for doing 

business” was an important barrier for e-commerce adoption as well (Khalfan et al. 2004). 

 

B2B e-commerce also required a willingness of companies to freely share 

information with others.  Culture might thus become a factor which either encouraged or 

inhibited the sharing of business information online (Shore 2001).  For example, Burn 

found that there were a number of cultural inhibitors to the development of a public EDI 

service in Hong Kong.  One of the inhibitors was the unwillingness of organizations to 

share information and extend their business chains through other organizational networks 

(Burn 1995). 

 

Despite the limited literature shown above, much e-commerce adoption research did 

not typically include the cultural variable, in part because of the difficulties in measuring 

cultural dimensions in adoption surveys.  A handful of research on the impact of 

corporate culture on IT adoption might provide a useful viewpoint, but ethnic or national 

culture undoubtedly had a special character (Straub et al. 1997).  With an increasing 

emphasis on IT diffusion in the context of globalization, there was a pressing need to 

discuss potential national cultural impacts as well as empirically check for their 

significance (Maitland et al. 2001). 

 

At the theoretical level, institutionalists questioned whether organizational choices 

and preferences could be properly understood outside of the cultural framework in which 
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they were embedded (DiMaggio et al. 1991a).  One aspect of institutional theory posited 

that such preferences arising from cultural biases, in turn, shaped positions and 

preferences in social processes (Douglas 1986).  New institutionalism has already 

included social norms and cultural beliefs as a primary component of the institutional 

environment.  Based on the theoretical assertions and limited research that has been 

conducted to date, there is a reason to believe that connections do exist between culture 

and e-commerce adoption.  Therefore, a national culture dimension was incorporated into 

the research model and its compatibility was hypothesized to have a positive impact on e-

commerce adoption, as follows: 

 

H4a. The more compatible the national culture with e-commerce practice, the more likely will 

the firm adopt e-commerce. 

 

H4b. The more compatible the national culture with e-commerce practice, the more 

sophisticated will be its e-commerce adoption. 
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CHAPTER IV: RESEARCH METHODOLOGY 

 

Research Design 

 

An important vehicle for research to advance knowledge is its methodology; and the 

central concern of research methodology is how to confirm the validity of theory through 

validated instruments, based on which the theory is being tested.  The selection of 

appropriate research methodology is critical to ensuring that the research will contribute 

to the body of knowledge in MIS (Jenkins 1985).  The research design is a crucial 

determinant of the credibility of the study as well (Lucas 1991).  From this perspective, 

the research design should provide well-developed and structured techniques for 

confirmation. 

 

The research objective of this study is to determine which factors in the external 

organizational environment are affecting the business adoption of e-commerce.  This 

stream of study originated from studies of critical success factor and studies of 

technology adoption and diffusion.  The research methodology that best supports it could 

be under the general concept of opinion research, in which the researcher gathers data on 

attitudes, opinions, impressions and beliefs of human subjects through questionnaires 

and/or interviews at a point in time (Jenkins 1985)2.  This methodology allows testing of 

a priori hypothesis but no manipulating of any independent variable (Jenkins 1985).  In 

                                                 
2 Even the secondary data I used in the country-level part of the study were also derived from executive 
opinion surveys conducted by international organizations. 
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order to achieve valid, reliable and robust results, I further utilized and linked several 

research approaches together, in a way that has been recognized in academic circles as 

methodological triangulation (including both method and data triangulations) (Creswell 

2003a; Garson 2002d; Hakim 2000f).  In this section, I explain and justify the concepts, 

logics and structures of the research strategies used in this dissertation. 

 

1) A primary quantitative approach with multiple data sources 

 

Quantitative approaches focus on numerical data and statistical analysis with 

emphasis on producing reliable and valid data, while qualitative approaches focus on the 

meanings and interpretation of social phenomena which are not amenable to quantitative 

measurement (Jupp 2006).  Nevertheless, the majority of empirical studies on IT adoption 

took a purely quantitative approach.  In the literature review of this study, there are 

ninety-five articles written on the factors of e-commerce adoption and published by peer-

review journals from 1995 to 2007.  Among them, 65% could be categorized as 

quantitative research papers.  Authors of these papers quantified the effects of the 

different factors on e-commerce adoption, independent of the effects of other relevant 

variables.  Synthesizing the empirical bent in IT adoption research and sound theoretical 

foundation led this study to be primarily quantitative as well—using multi-source 

quantitative data to test institutional theory in B2B e-commerce adoption. 
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There are several ways to obtain data for conducting quantitative research.  Survey 

research has been one of the well understood and applied methods used by MIS scholars 

(Kraemer 1991; Pinsonneault et al. 1993).  In particular, it has played a major role in 

organizational study of IT (Kraemer et al. 1991).  Survey research collects standardized 

information from and/or about the research subjects by asking people structured, 

predefined questions (Kraemer 1991).  It is concerned with the relationships between 

variables measured in the survey and provides a rigorous vehicle for testing hypotheses 

derived from theory (Kraemer 1991; Kraemer et al. 1991).  It could be used for both 

confirmatory and exploratory investigations.  Survey research has hence become the 

preferred methodology across studies of organizations and organizational behavior 

(Danziger 1991).  According to the literature review, the majority of 61 adoption papers 

using the quantitative method collected data through a single instrument—cross-sectional 

survey.  They gathered perceptional data from individual respondents thought to be 

representatives of a certain IT user population, using closed or semi-structured questions 

and based on the assumption that attitudes lead to corresponding actions (Garson 2007e). 

 

Rather than using primary survey data, there are five papers based entirely on 

secondary data3, which were obtained from study reports of international organizations or 

other research institutions.  It is advised to opt for a combination of the data collection 

approaches (e.g., secondary data and survey data together) in one’s dissertation 

                                                 
3 In some research methodology textbooks, the data collected by other research institutions, government 
agencies or international bodies are also called “archival data.”  To be consistent, those kinds of data are 
called “secondary data” through this dissertation. 
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(Sternberg 1981).  The intelligent use of secondary data sets plays a significant role in the 

development of research continuity and the accumulation of knowledge in MIS research 

(Kraemer 1991).  Moreover, since the secondary data have been collected by a different 

organization, the analyst has only minimal impact on the data collection process and thus 

has minimal researcher bias in the analysis (Gurbaxani et al. 1991).  Given the 

advantages provided by secondary analysis, there were several calls at the early stage of 

MIS research development for employing both primary and secondary data in MIS 

survey research (Gurbaxani et al. 1991; Lucas 1991).  However, it has been still rare so 

far, at least in IT adoption literature. 

 

In this study, I used triangulation of multiple data sources (Currall et al. 2003); that is, 

collecting and analyzing primary survey data at the firm level along with secondary 

survey data generated by international organizations and research firms.  In particular, the 

use of secondary survey data allowed me to study e-commerce adoption across a large 

number of countries, and to execute multilevel and multi-time point design.  Based on the 

primary survey in combination with secondary data analyses, I tested the institutional 

theory and its related hypotheses, and derived different magnitudes of external factor 

effects on e-commerce adoption.  The results served as an empirical evidence basis for 

policy and managerial implications.  In general, the multiple data sources used in the 

quantitative part of this study provided me better data quality and comprehensive 

assessment of the research topic, and ensured that the findings would be robust and 

credible enough without depending on a single procedure (Hakim 2000g). 
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2) A complementary quantitative interview procedure 

 

In addition to the dominant quantitative approach in IT adoption research, there has 

been an increasing interest in employing qualitative data to validate theory or simply 

complement quantitative testing.  Although this qualitative trend in IS discipline is not as 

strong as in other social and human sciences, articles with a single qualitative method or 

mixed procedures (i.e., the combined used of both quantitative and qualitative data in a 

single study (Creswell 2003a; Jupp 2006)) are appearing increasingly in IS journals.  In 

the literature review, there was only one qualitative article before 2001; that is, the 

pioneer Iacovou et al.’s paper on factors of EDI adoption (Iacovou et al. 1995).  

Nevertheless, 27% of e-commerce adoption papers have adopted the qualitative method 

since 2001.  Papers with sophisticated mixed procedure also began to emerge after 2004.  

Together, the qualitative and mixed methods papers add up to more than one third of all 

adoption factor papers in the literature review (See Figure 13). 
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Figure 13: Numbers of published articles using different research methods 

 

Like those mixed method papers in the literature review, this study used a qualitative 

approach in conjunction with a quantitative method, in order to help clarify and 

strengthen interpretation of the survey results and achieve an in-depth understanding of 

those institutional factors affecting e-commerce adoption.  Technically speaking, the 

sample size of the firm-level survey in 2007 was limited due to time, funding and other 

resource constraints, and thus the survey itself was not suitable for rigorous causal data 

analysis but only for descriptive and correlation statistics.  Qualitative data were required 

to validate and supplement the survey data (King 1994).  The qualitative interviews used 

in this research was also valuable in that the question of “why” could not be asked and/or 

answered directly in the closed-structured surveys (Hakim 2000e). 

 

After the 2007 survey, I carried out follow-up interviews with four survey 

respondents, who were invited and agreed to participate after completing their survey 
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questionnaires.  This could be termed a sequential mixed approach, whereby quantitative 

data collection is undertaken first, followed by qualitative data collection (Creswell 

2003a).  For the reasons of cost-effectiveness and the speed of data collection, I 

conducted the interview by phone over the Internet (VoIP).  Early studies have indicated 

that phone interviews compared favorably with and, in some instances, were superior to 

face-to-face interviews (Gutek 1991).  Phone interview was also easier and cheaper than 

face-to-face interview (Gutek 1991).  I talked to all interviewees following an interview 

guideline, checking their survey responses and gaining their insights about the subject.  In 

this way, I could interpret the rationale behind the responses, set the qualitative results in 

a statistical context by linking the two sets of data, and more importantly, confirm and 

reinforce the findings from quantitative data sources (Hakim 2000e).  The interview I 

conducted was a kind of “structured open-response interview” (King 1994).  It used a 

guideline and schedule that was in a format rather like the structured survey.  All 

questions were in a standard set and order and with the same focus as in the survey.  

However, most of the questions were open-ended and non-directive.  The content of the 

interview was also adaptive in the course of the interview.  There was flexibility during 

the interview to focus on particular questions, factual information and evaluative 

comments, and to skip others, based upon the interviewee’s personal experience and 

expertise.  As a result, the qualitative interviews provided complementary and descriptive 

reports of managers’ personal perceptions, beliefs, views and feelings on the institutional 

environment and e-commerce adoption. 
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To summarize at this point, the study took a “multi-trait, multi-method” (MTMM) 

research approach (Campbell et al. 1959) to investigate the effects of external 

institutional factors on B2B e-commerce adoption, so as to achieve a high level of 

validation and confirmation of the results.  Each factor (trait) was measured in multiple 

ways (i.e., multiple survey items at firm-level and composite indices at country-level); 

each relationship was examined by multiple instruments and multiple data sources (i.e., 

survey questionnaire, secondary data, and complementary phone interview) (Garson 

2002d).  Usage of such multiple research methods is important in both exploratory and 

explanatory studies in MIS (Pinsonneault et al. 1993).  Consequently, the evidential base 

in this study could be stronger when combining results derived from multiple methods 

and multiple data sources.  This triangulation strategy converged and cross-validated the 

findings, and permitted a fuller and richer comprehension of the research question (Jupp 

2006; Pinsonneault et al. 1993). 

 

3) A multiple time points design 

 

In social and economic research, data on social structural, economic and 

environmental factors are often collected by longitudinal studies (Hakim 2000d).  The 

longitudinal study is also important in MIS research especially when research questions 

are about policy effects and/or adoption of IT, the social phenomena dynamic in nature 

and evolving over time (Pinsonneault et al. 1993).  Strictly speaking, this research was 
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not a longitudinal study4.  Yet unlike most cross-sectional analyses that took place at a 

single point in time, this study involved a series of data collections and measurements at 

multiple points in time (Jupp 2006).  Phase I of the data collection occurred around 2001.  

It represented the early stage of B2B e-commerce adoption—private sectors began to use 

the new business model and governments around the world began to take e-commerce 

into account in formatting economic policies.  Phase II of the data collection occurred 

around 2007.  The data represented a snapshot of the latest development of B2B e-

commerce.  The investigation repeated both cross-sectional survey and secondary 

analysis to re-test the same (or similar) hypotheses as in Phase I.  It was particularly 

important and interesting to see whether there were different effects of the external 

environment on e-commerce adoption at its infant stage and when e-commerce model 

was becoming prevalent and routine.  Although literally the variables and measurements 

were not exactly the same in two phases, they reflected the evolving concept of the 

institutional environment; the research model on which they based remained unchanged; 

and the same samples were included in both phases as many as possible.  From a 

longitudinal perspective, this temporal approach to observe change of those institutional 

influences over time gave me a better basis for causal inference than a single cross-

sectional study did (Jupp 2006).  It also enhanced the comprehension and explanation of 

the institutional circumstances that affected B2B e-commerce adoption.  Even though the 

causality might not be proven in all hypotheses, the research design, the instruments and 

                                                 
4 The non-panel study could be the closest category of longitudinal studies to this study.  The non-panel 
study attempts to conduct longitudinal investigation without tracking precisely the same units of analysis 
over time.  It is the most common type of longitudinal study. 
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measurements developed, and the data collected in this two-phase study provided 

invaluable insightful information, experience and foundation for the future studies. 

 

4) A multilevel research technique with macro and micro analyses 

 

While most e-commerce adoption research focused at the individual or group level of 

analysis, this study consisted of both macro and micro investigations.  This technique 

drew upon the multilevel research paradigm in management and organizational study 

(Dansereau et al. 1999; Klein et al. 1999; Rousseau 1985).  It aims to investigate “the 

relationship between independent and dependent variables at different levels” (Rousseau 

1985).  In much multilevel organizational research, the direct effects of social settings 

and contextual factors at a higher level have been linked to individual-level responses 

(Rousseau 1985).  In another closely related discipline of economic research, “research 

designs must often be multi-level” for those policy-oriented studies (Hakim 2000c), 

especially when studying the macro-economic effects of existing policies and their 

reactions of businesses (Hakim 2000a).  A research project could be much more solid if 

both macro and micro level perspectives are covered—which means national data will be 

required as well as more focused studies (Hakim 2000f).  In a dynamic and minimally 

predictable context of IT, it is also useful to collect data at a number of levels in order to 

better understand key indicators (Vitalari et al. 1991). 
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In this study, the institutional factors (i.e., industrial pressure, governmental support, 

legal adequacy and cultural compatibility) could create and shape a general business 

environment for e-commerce adoption at the macro level.  It could be observed and 

reflected by the private sector as a whole in different countries.  At the micro level, those 

external environment factors could affect the e-commerce decision of private firms 

individually, as different firms might perceive and receive those impacts differently in 

degree.  I thereby assumed that the cause-effect relationships between institutional factors 

and e-commerce adoption were parallel and comparable between the national and firm 

levels, and could be replicated across levels of analysis (Rousseau 1985).  Based on this 

methodological assumption, I took a top-down cross-level approach to explore the 

research questions holistically.  First, I examined the overall impacts of institutional 

environments on e-commerce as aggregate country indices (a function of collective 

perceptions of the private sector in each country), assuming that individual firms were 

equally affected by the institutional environment in a country.  Second, I subjected the 

results at the country level to further in-depth analysis at the firm level in specific 

industries and in selected countries, controlling other effects of organizational 

characteristics, such as company size and type of business.  Both country-level and firm-

level data were derived largely from surveys conducted with business executives or 

managers so that both data sets reflected the perceptions of business professionals on the 

institutional phenomenon under current investigation, one measured in a national 

aggregate form and another in an individual form (for further detail see the later section 

of “Data Collection”).  The results from this multilevel analysis could in turn have far-
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reaching implications for both policy-making at the national level and decision-making at 

the corporate level with regard to e-commerce adoption (for further information see the 

sections of “Managerial Implications” and “Policy Implications” in Chapter VI). 

 

Above all, research methods and techniques should be research objective- and 

question-driven and aim to maximize the knowledge yield of the research (Currall et al. 

2003).  Considering the complexity of the subject matter and both exploratory and 

confirmatory natures of the study, this multilevel, multi-time, multi-source, multi-method 

approach, or put it shortly as multiple triangulation (Hakim 2000f), provided me 

panoramic views of how the institutional context influenced e-commerce decisions and 

actions.  The approach also provided powerful tests and strong validations of the 

institutional theory in IT adoption (See Figure 14).  Because multiple methods and data 

sources used in this study reinforced and complemented each other, the theoretical value 

of the study could be enhanced as well (Jupp 2006).  Moreover, the literature review of e-

commerce adoption factors over the past ten years suggested that a combination of 

methods was rare within a single research project.  Utilizing the novel mixed approach in 

this study, I could not only advance the institutional theory and add knowledge for 

understanding the institutional environment, but also make a methodological contribution 

to the field of IT adoption. 
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Figure 14: The multiple triangulation research approach taken in this study 

 

Samples 

 

Figure 15 summarizes the sampling and instruments at multiple levels and multiple 

times in this study. 

 

 

Figure 15: Sampling and instruments used in this study 

 

1) Phase I: Country-level secondary data (2001/03) 
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Samples of the country-level study in this dissertation consisted of countries for 

which related secondary data were available from two well-respected international 

advisory and research institutions: Switzerland-based World Economic Forum (WEF) 

and UK-based Economist Intelligence Unit (EIU).  WEF launched its first Global 

Information Technology Report (GITR) in 2001.  Since then, the GITR has been 

published annually and provides a yearly snapshot of networked readiness in countries 

(Dutta et al. 2007).  It has become an authoritative benchmarking instrument to determine 

national ICT environment and capability.  It enables comparisons of network 

environments among states on a quantitative basis.  The GITR collects and compiles 

country networked readiness indices that assess both the environment for ICT offered by 

a country and usage of ICT among the country’s business.  The top-ranked countries of 

networked readiness are always linked to “excellent regulatory environment, coupled 

with a clear government leadership and vision in leveraging ICT … and promoting 

ICT … usage” (WEF 2007).  The data provided in the GITR display valuable information 

on each country’s current networked readiness status and allow for international and 

historical comparison on specific variables of the network readiness index (Dutta et al. 

2007).  To conduct the first secondary data analysis in Phase I of this study, I used the 

GITR 2001-2002, with 75 countries ( = 75) in the sample.  These 75 countries 

accounted for more than 80% of the world’s population and more than 90% of its 

economic output (Kirkman et al. 2002). 
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To complement and augment the analysis of the WEF data, I also looked into another 

data source—EIU.  Similarly, the EIU has published an annual e-readiness ranking since 

2000.  A country’s e-readiness is essentially a set of measures of its e-business 

environment (including business, legal, policy and culture environments) which is 

conductive to its e-business adoption.  The earliest available data were from 2003.  

Therefore, to conduct the second secondary data analysis in Phase I, I used the E-

readiness Rankings of 2003, with 60 countries ( = 60) in the sample.  This sample 

covered the world’s 60 largest economies, which accounted for 95% of global GDP (EIU 

2001).  In both the WEF and EIU cases, the samples represented an exhaustive set of 

countries for which reliable institutional environment data and e-commerce data were 

available at the time of data collection.  Table 3 presents the complete list of the countries 

included in the secondary data analysis. 
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2001_WEF 2003_EIU 2007_EIU
1 Argentina 1 Albania 71 Mali 1 Algeria 1 Algeria

2 Australia 2 Algeria 72 Malta 2 Argentina 2 Argentina

3 Austria 3 Angola 73 Mauritania 3 Australia 3 Australia

4 Bangladesh 4 Argentina 74 Mauritius 4 Austria 4 Austria

5 Belgium 5 Armenia 75 Mexico 5 Azerbaijan 5 Azerbaijan

6 Bolivia 6 Austrailia 76 Moldova 6 Belgium 6 Belgium

7 Brazil 7 Austria 77 Mongolia 7 Brazil 7 Bermuda

8 Bulgaria 8 Azerbaijan 78 Morocco 8 Bularia 8 Brazil

9 Canada 9 Bahrain 79 Mozambique 9 Canada 9 Bulgaria

10 Chile 10 Bangladesh 80 Namibia 10 Chile 10 Canada

11 China 11 Barbados 81 Nepal 11 China 11 Chile

12 Colombia 12 Belgium 82 Netherlands 12 Colombia 12 China

13 Costa Rica 13 Benin 83 New  Zealand 13 Czech Republic 13 Colombia

14 Czech Republic 14 Bolivia 84 Nicaragua 14 Denmark 14 Czech Rep.

15 Denmark 15 Bosnia and Herzegovina 85 Nigeria 15 Ecuador 15 Denmark

16 Dominican Republic 16 Botsw ana 86 Norw ay 16 Egypt 16 Ecuador

17 Ecuador 17 Brazil 87 Pakistan 17 Finland 17 Egypt

18 Egypt 18 Bulgaria 88 Panama 18 France 18 Estonia

19 EI Salvador 19 Burkina Faso 89 Paraguay 19 Germany 19 Finland

20 Estonia 20 Burundi 90 Peru 20 Greece 20 France

21 Finland 21 Cambodia 91 Philippines 21 Hong Kong 21 Germany

22 France 22 Cameroon 92 Poland 22 Hungary 22 Greece

23 Germany 23 Canada 93 Portugal 23 India 23 Hong Kong

24 Greece 24 Chad 94 Qatar 24 Indonesia 24 Hungary

25 Guatemala 25 Chile 95 Romania 25 Iran 25 India

26 Honduras 26 China 96 Rusian Federation 26 Ireland 26 Indonesia

27 Hong Kong SAR 27 Colombia 97 Serbia and Montenegro 27 Israel 27 Iran

28 Hungary 28 Costa Rica 98 Singapore 28 Italy 28 Ireland

29 Iceland 29 Croatia 99 Slovak Republic 29 Japan 29 Israel

30 India 30 Cyprus 100 Slovenia 30 Kazakhstan 30 Italy

31 Indonesia 31 Czech Republic 101 South Africa 31 Malaysia 31 Jamaica

32 Ireland 32 Denmark 102 Spain 32 Mexico 32 Japan

33 Israel 33 Dominican Republic 103 Sri Lanka 33 Netherlands 33 Jordan

34 Italy 34 Ecuador 104 Suriname 34 New  Zealand 34 Kazakhstan

35 Jamaica 35 Egypt 105 Sw eden 35 Nigeria 35 Latvia

36 Japan 36 EI Salvador 106 Sw itzerland 36 Norw ay 36 Lithuania

37 Jordan 37 Estonia 107 Taiw an, China 37 Pakistan 37 Malaysia

38 Korea 38 Ethiopia 108 Tanzania 38 Peru 38 Malta

39 Latvia 39 Finland 109 Thailand 39 Philippines 39 Mexico

40 Lithuania 40 France 110 Trinidad and Tobago 40 Poland 40 Netherlands

41 Malaysia 41 Germany 111 Tunisia 41 Portugal 41 New  Zealand

42 Mauritius 42 Gerorgia 112 Turkey 42 Romania 42 Nigeria

43 Mexico 43 Greece 113 Uganda 43 Russia 43 Norw ay

44 Netherlands 44 Guatemala 114 Ukraine 44 Saudi Arabia 44 Pakistan

45 New  Zealand 45 Guyana 115 United Arab Emirates 45 Singapore 45 Peru

46 Nicaragua 46 Honduras 116 United Kingdom 46 Slovakia 46 Philippines

47 Nigeria 47 Hong Kong SAR 117 United States 47 South Africa 47 Poland

48 Norw ay 48 Hungary 118 Uruguay 48 South Korea 48 Portugal

49 Panama 49 Iceland 119 Venezuela 49 Spain 49 Romania

50 Paraguay 50 India 120 Vietnam 50 Sri Lanka 50 Russia

51 Peru 51 Indonesia 121 Zambia 51 Sw eden 51 Saudi Arabia

52 Philippines 52 Ireland 122 Zimbabw e 52 Sw itzerland 52 Singapore

53 Poland 53 Israel 53 Taiw an 53 Slovakia

54 Portugal 54 Italy 54 Thailand 54 Slovenia

55 Romania 55 Jamaica 55 Turkey 55 South Africa

56 Russia 56 Japan 56 UK 56 South Korea

57 Singapore 57 Jordan 57 Ukraine 57 Spain

58 Slovak Republic 58 Kazakhstan 58 US 58 Sri Lanka

59 Slovenia 59 Kenya 59 Venezuela 59 Sw eden

60 South Africa 60 Korea, Rep 60 Vietnam 60 Sw itzerland

61 Spain 61 Kuw ait 61 Taiw an

62 Sri Lanka 62 Kyrgyz Republic 62 Thailand

63 Sw eden 63 Latvia 63 Turkey

64 Sw itzerland 64 Lesotho 64 UAE 

65 Taiw an 65 Lithuania 65 UK

66 Thailand 66 Luxembourg 66 Ukraine

67 Trinidad and Tobago 67 Macedonia, FYR 67 US

68 Turkey 68 Madagascar 68 Venezuela

69 Ukraine 69 Malasia 69 Vietnam

70 United Kingdom 70 Malaw i

71 United States

72 Uruguay

73 Venezuela

74 Vietnam

75 Zimbabw e

2006_WEF

 
SOURCE: WEF and EIU (EIU 2003; EIU 2007; Kirkman et al. 2002; WEF 2007). 

Table 3: List of countries in the secondary data analyses (2001-2007) 
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2) Phase I: Firm-level survey data (2001) 

 

• Choice of locations in the survey 

 

As globalization proceeds, cross-national comparative studies are becoming 

increasingly important in social and economic research, even though they are not 

normally treated as a separate category of research design (Hakim 2000c).  Extending a 

research project to cover two or more locations dramatically increases the value of the 

results (Hakim 2000a).  The comparative perspective was also significant in this study 

due to the “global-born” nature of e-commerce.  While the macro-level study used 

aggregate national statistics across over 100 countries, the firm-level study focused on 

four economies: the U.S., China, Taiwan and Hong Kong.  They comprise across the 

largest advanced economy in the world, two newly industrializing economies transiting to 

developed economies, and the largest developing country that is the fastest emerging 

economy in the world.  The four regions also represent different levels with regard to 

institutional environment and IT development.  The industrial, governmental, legal and 

cultural variances may have unique implications for e-commerce adoption in each 

location.  According to WEF’s 2001 Global IT Report, the U.S. was ranked top among 75 

surveyed countries in most network environment indices, while Taiwan and Hong Kong 

were ranked in the first third and China in the bottom third.  According to another 

international source of this study, EIU’s 2001 E-readiness Rankings positioned both the 
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U.S. and Hong Kong as “e-business leaders” among 60 largest economies in the world, 

Taiwan as “e-business contenders” and China as “e-business laggards” (EIU 2001).  The 

relevant national economic statistics show the rationale for studying the selected regions 

(See Table 4). 

 

 US China Taiwan Hong Kong 
GDP per capita (US$) 33,886 3,953 17,223 24,448 
EIU E-readiness Ranking 1 49 16 13 
WEF Networked Readiness Index Ranking 1 64 15 13 
    Enabling factors component index ranking 2 56 22 15 
        Network Access 3 63 26 16 
              Information Infrastructure 4 55 24 9 
              Hardware, Software, and Support 1 71 27 22 
        Network Policy 5 49 22 6 
              Business & Economic Environment 6 44 21 7 
              ICT Policy 3 54 23 5 
        Network Society 8 54 14 25 
              ICT Opportunities 1 40 12 21 
              Social Capital 20 68 21 40 
        Networked Economy 5 48 18 11 
              E-commerce 1 46 17 11 
              General Infrastructure 4 55 29 16 
SOURCE: The Global Information Technology Report 2001-2002 (Kirkman et al. 2002) and The 2001 E-readiness 
Rankings (EIU 2001). 

Table 4: IT-related economic and institutional environment profiles of four regions in 2001 

 

These four regions not only are representative of varied development levels in the 

world, but also have close economic ties with each other.  In 2001, the Greater China 

region (China, Taiwan and Hong Kong together) was the U.S.’s third largest international 

trade partner (See Table 5), while U.S., Hong Kong and Taiwan were China’s second, 

fourth and sixth largest partners in 2002 respectively (CNMOC 2002).  Studying B2B e-

commerce among these regions was appropriate and valuable considering the above 

context. 
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Country Rank 
Value of total US trade 

(including imports and exports) 
China 4 121,515 
Taiwan 8 51,543 
Hong Kong 16 23,722 
Greater China 
(total) 3 196,780 

SOURCE: U.S. Bureau of Transportation Statistics (USBTS 2003). 

Table 5: U.S. merchandise trade partnership with Greater China region in 2001 (million US$) 

 

• Choice of industries in the survey 

 

Comparison is an essential part of research methodology (Jupp 2006).  In addition to 

collecting data across four economies, I also collected data across electronics and textiles 

industries in the regions so that I could make comparisons of results between two 

industries as well.  The electronics industry was thought to be more advanced and 

innovative than the traditional textiles industry in adopting new technologies to achieve 

competitive advantage.  Research on B2B e-commerce intensity in 2002 indicated that 

the electronics industry had most intensive use of e-commerce, while the textiles industry 

used e-commerce only moderately (Mann 2002).  Previous studies also predicted that 70% 

of the B2B transactions in the computing and electronics industries would ultimately use 

e-commerce because these industries had a high extent of IT adoption and the nature of 

the product and production process in these industries was conducive to intensive 

application of IT (Mann 2002).  In contrast, the share of e-commerce transactions would 

be low in traditional manufacturing industries. 
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The above argument was not necessarily true in the case of the U.S.  The textile 

industry in the U.S. used the Internet more intensively than did its suppliers and its 

counterparts in the rest of the world (Mann 2002).  In 2001, B2B e-commerce represented 

25% of shipments in the electrical equipment sector and 17% in the computer and 

electronic products sector.  However, there were also high percentages of e-commerce 

sales across textiles sectors (See Table 6).  The percentage of merchant wholesale e-

commerce sales in the apparel sector was even higher than the percentage in the electrical 

sector.  Meanwhile, the weights of electronics and textiles products are both high in 

import/exports (goods) between the U.S. and Greater China economies (USCB 2007b). 

 

  
Total E-commerce %E-commerce 

/Total 
%Distribution of 

E-commerce 
Total 14,572 1,066 7.3 100 
     B2B* 6,676 995 14.9 93.3 
          Total Manufacturing Shipments 3,971 725 18.3 68.0 
               Electronics     
                        Computer and electronic products 429 73 17.1 10.1 
                        Electrical equipment/appliances 114 28 24.6 3.9 
               Textiles     
                        Textile mills 46 4 9.7 0.6 
                        Textile product mills 32 7 23.2 1.0 
                        Apparel 55 11 19.5 1.5 
          Total Merchant Wholesale Trade 2,705 270 10.0 25.3 
                        Computer equipment and suppliers 122 16 12.9 5.8 
                        Electrical goods 214 12 5.8 4.6 
                        Apparel goods 87 12 13.6 4.4 

*: B2B transactions include manufacturing shipments and merchant wholesale trade sales based on USCB’s assumptions. 
SOURCE: U.S. Census Bureau, 2001 Annual Survey of Manufactures (USCB 2003). 

Table 6: US B2B e-commerce in 2001 (billion US$) 

 

On the other side, the argument that the electronics industry might be more advanced 

than the textiles industry in e-commerce adoption seemed to hold in the Greater China 

regions.  Considering the fact that China, Taiwan and Hong Kong are all involved heavily 
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in the international electronics trade, exporters of electronic products would increasingly 

need to adopt B2B e-commerce to maintain trade competitiveness and to move into 

higher value-added positions on the global value chain (Mann 2002).  In 2001, 26% of all 

enterprise websites in China (highest share of a single industrial sector) belonged to the 

electronics industry, while only 3.6% of the websites belonged to the textiles industries 

(CNNIC 2001).  In Taiwan, the electronics industry accounted for 37% of total 

manufacturing output in 2000, while the textile industry rapidly lost its output share, 

representing only 5% (Chen 2003).  Taiwan’s electronics industry was particularly 

exposed to e-commerce.  About 40% of the exports and 30% of the imports in Taiwan’s 

economy were concentrated in the electronics industry that was actively using and being 

significantly transformed by e-commerce, while the share of exports in the textiles 

industry dropped below 20% (Mann 2002).  There had also been considerable 

governmental efforts to establish electronic supply chains between international IT 

companies and their Taiwanese suppliers and among local IT firms (Kirkman et al. 2002).  

In contrast, the textile industry was struggling to convert its original manufacturing 

position to a global distribution center without much governmental support (Thatcher et 

al. 2006).  All together, the above national and industrial facts justify the selection of 

comparable samples from two major manufacturing industries in four representative 

regions. 

 

• Sampling in the survey 
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The sampling frame is the list of all units in the population from which the sample is 

going to be selected (Jupp 2006).  In the 2001 study, the sampling frame of the U.S. 

companies was obtained from a member list of the National Association of Purchasing 

Management (NAPM), with a selecting condition that the companies should be engaging 

in B2B e-commerce and/or doing business with companies in Greater China.  The 

sampling frame of Greater China companies was obtained from company directories 

provided by local industry associations and government agencies5.  Within the sampling 

frames, each company listed had an equal chance of being selected for inclusion in the 

sample.  The ultimate sampling units consisted of 257 U.S. companies and 346 Greater 

Chinese companies in the later mail survey (See (Zhu et al. 2007)). 

 

The final dataset consisted of 179 valid cases ( = 179), containing 37 U.S. 

firms, 58 Chinese firms, 29 Taiwanese firms and 55 Hong Kong-based firms.  Among 

them, 118 cases were in the electronics industry and 46 cases were in the textiles industry, 

with 15 cases in service or other industrial sectors.  A normal distribution of the firm 

sizes according to employee numbers indicated a balance between large and small 

businesses.  A descriptive statistics of the sample is reported in Table 7. 

 

 

 

                                                 
5 Several lists of Chinese companies were obtained from the Ministry of Information Industry and Shanghai 
Municipal Information Office.  Lists of Taiwanese companies were provided by the Market Intelligence 
Center of the Taiwan government and Taipei Computer Association.  Lists of Hong Kong companies were 
provided by the Hong Kong Federation of Electronics Industry and Hong Kong Chamber of Commerce. 
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Country Response rate (%) N % Electronics % Textiles % 
US 14 37 20.7 26 14.5 9 5 
China 43 58 32.4 41 22.9 12 6.7 
Taiwan 32 29 16.2 20 11.2 8 4.5 
Hong Kong 46 55 30.7 31 17.3 17 9.5 
Total 30 179 100 118 65.9 46 25.7 
Number of 
Employees N % Ranking in 

Industry N % Amount of Sales 
(million US$) N % 

1-9 8 4.6 Top 500 4 2.2 0-0.99 13 7.5 
10-99 35 20.1 Top 100 9 5.0 1-9.99 14 8.0 
100-999 51 29.3 Top 50 20 11.2 10-99.99 32 18.4 
1,000-9,999 44 25.3 Top 10 31 17.3 100-999.99 29 16.7 
10,000- 18 10.3 No. 1 3 1.7 1,000- 22 12.6 

Establishment Median Annual Sales 
(million US$) 

Median Purchase 
Volume (million US$) 

Median Number 
of Employees 

E-commerce 
Adopter (%) 

  E-commerce 
Non-adopter (%) 

US 100 20 950 29 (83%) 6 (17%) 
China 26 12 400 19 (42%) 26 (58%) 
Taiwan 174 101 1550 14 (64%) 8 (36%) 
Hong Kong 13 2 69 27 (63%) 16 (37%) 
Electronics 110 16 400 69 (70%) 29 (30%) 
Textiles 42 10 450 15 (42%) 21 (58%) 
SOURCE: Business-to-business e-commerce: A study of Greater Chinese and U.S. electronics and apparel/textile firms, 
CAPS, 2002 (Thatcher 2002). 

Table 7: Sample characteristics of 2001 mail survey (N=179) 

 

3) Phase II: Country-level secondary data (2006/07) 

 

In Phase II of this study, I examined the latest available secondary data from both the 

WEF and EIU: the GITR 2006-07 and 2007 EIU’s E-readiness Rankings.  The 2007 

edition of the GITR, once again, did not only map out the factors that have proven to be 

key for countries’ ability to adopt IT, but also provide a snapshot of countries’ latest e-

commerce development (Mia et al. 2007).  For the WEF data analysis in Phase II, the 

sample size = 122, 75 countries from Phase I’s analysis and 47 additional countries 

added in the GITR 2006-07.  For the second analysis using the EIU dataset, the sample 

size extended from 60 countries covered in Phase I to 69 countries ( = 69) (See Table 

3 for the list of the countries included in Phase II samples). 

 



115 

4) Phase II: Firm-level survey/interview data (2007) 

 

• Choice of locations and industries in the survey 

 

One of the most remarkable economic developments observed since 2001 concerns 

China’s extraordinary rise as a world leader in the production and use of IT (Dutta et al. 

2007).  On the supply side, China has become one of the most important locations in the 

world for the assembly and production of IT (Wunsch-Vincent et al. 2007).  Since 2004, 

China has been the biggest exporter of IT goods, surpassing Japan and the European 

Union in 2003 and taking the lead from the U.S. (Wunsch-Vincent et al. 2007)  China 

continues to import electronic components, mainly from other Asian countries, while 

exporting computers and related equipment (Wunsch-Vincent et al. 2007).  Since 2001, 

more and more IT firms from Taiwan and Hong Kong have moved manufacturing to 

mainland China to reduce costs.  The U.S. is benefiting from the low-cost IT assembly in 

China as well.  However, China still lags behind in the use of IT and its integration in 

business value chains (See Table 8). 

 

Although the U.S. dropped to the 7th position in WEF’s Network Readiness Index 

(NRI) in 2007, it continues to lead the world in the efficiency and quality of its market 

environment and IT infrastructure, confirming itself as the most IT innovative country 

(Mia et al. 2007).  Taiwan, another economy in this study, remains an impressive position 

of IT readiness in the world.  The WEF identified Taiwan’s notable enabling factors 



116 

including strong leadership of the government in IT and access to the large Chinese 

market (Mia et al. 2007). 

 

 US China Taiwan Hong Kong 
 2007 2001 2007 2001 2007 2001 2007 2001 
GDP (PPP) per capita 44,765 34,846 8,788 4,310 32,490 21,978 41,614 26,579 
 2006-07* 2001-02** 2006-07* 2001-02** 2006-07* 2001-02** 2006-07* 2001-02** 
WEF NRI Ranking 7 1 59 64 13 15 12 13 
 2007*** 2001**** 2007*** 2001**** 2007*** 2001**** 2007*** 2001**** 
EIU E-readiness Ranking 2 1 56 49 17 16 4 13 

*: Out of 122 countries. 
**: Out of 75 countries. 
***: Out of 60 countries. 
****: Out of 69 countries. 
SOURCE: The Global Information Technology Report 2006-2007 (Dutta et al. 2007), the 2007 E-readiness Rankings (EIU 
2007), and the World Economic Outlook Database, October 2007 (IMF 2007). 

Table 8: IT development profiles of four regions in 2007 (compared with 2001) 

 

The business relationships between the U.S. and Greater China regions have become 

closer since 2001.  According to the latest report of the U.S. Census Bureau (USCB 

2008), by the end of 2007, China had surpassed Mexico and Japan and become the No. 2 

total trading (exports and imports of goods) partners of the U.S., while Taiwan was No. 9.  

China has also become the largest importing country of the U.S.  Together, US exports of 

goods to China, Taiwan and Hong Kong account for 9.6% of total exports.  According to 

the statistics from China’s Ministry of Commerce (CNMOC 2002; CNMOC 2007), the 

total value of exports and imports between China and the U.S. increased 216% from 2002 

to 2007.  China’s trading values with Taiwan and Hong Kong both increased 180% (See 

Figure 16).  The facts shown above indicated the value of continuing the study of the U.S. 

and Greater China regions. 
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SOURCE: The Ministry of Commerce of China (CNMOC 2002; CNMOC 2007). 

Figure 16: China’s total trading values with other three regions (2002/07, billion US$) 

 

Lastly, using the case of the U.S. where B2B e-commerce values were available from 

2000 through 2005, I found that B2B e-commerce has grown substantially in overall and 

across electronics and textiles sectors in six years (See Table 9).  E-commerce accounted 

for 22% of all B2B activities in 2005, an increase of nearly 50% from 2001.  Within 

manufacturing industry groups, B2B e-commerce accounted for 23% of all shipments in 

computer-related products and 26% in other electrical products, increases of 34% and 7% 

from 2001, respectively.  From 2001 to 2005, e-commerce grew even faster in the textiles 

industry.  The share of e-commerce in total manufacturing shipments increased 68% in 

the textiles mills sector, 40% in the apparel sector, and 16% in the textiles product mills 

sector.  Meanwhile, e-commerce in U.S. merchant wholesale trade in 2005 increased 95% 

in electrical goods from 2001, 46% in apparel goods, and 16% in computer-related 

equipment.  The continued progress made by the U.S. in B2B e-commerce adoption also 

benefited other countries.  China, for instance, was one beneficiary of the growth of B2B 
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volumes in the U.S.: the result has been the creation of some very big, sophisticated B2B 

transaction service providers in China, including one of the world’s largest online B2B 

marketplaces, Alibaba (EIU 2007).  Based on the facts shown above, it was justifiable to 

continue and focus the study on B2B e-commerce adoption across various industries in 

2007. 

 

2005 2001 2005 2001

    B2B 2,211 995 122.2 22.3 14.9 49.7

        Manufacturing 1,266 725 74.6 26.7 18.3 45.9

            Electronics

                Computer/electronic products 86 73 17.8 22.9 17.1 33.9

                Electrical equipment/appliances 29 28 3.6 26.2 24.6 6.5

            Textiles

                Textiles mills 7 4 75.0 16.3 9.7 68.0

                Textiles product mills 10 7 42.9 26.9 23.2 15.9

                Apparel 9 11 -18.2 27.3 19.5 40.0

        Merchant Wholesale 475 270 75.9 13.2 10 32.0

                Computer equipment 25 16 56.3 15 12.9 16.3

                Electrical goods 30 12 150.0 11.3 5.8 94.8

                Apparel goods 22 12 83.3 19.8 13.6 45.6

E-commerce
%E-commerce 

/Total
%Year to year 
E-commerce 

Change

%Year to year 
E-commerce 

Percentage Change

 
SOURCE: U.S. Census Bureau, 2005 Annual Survey of Manufactures (USCB 2007a). 

Table 9: US B2B e-commerce in 2005 (compared with 2001, billion US$) 

 

• Sample size 

 

Sample size is always a function of accessibility, budget and research objective.  

Rather than being based on the conventional principle of random sampling, the case 

selection in the second phase of firm-level study was purposive and convenient (Jupp 

2006).  This sampling technique was employed for several reasons.  First, the study was 
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designed to revisit the participants in the 2001 survey so as to achieve a longitudinal 

purpose.  Second, as the research subject in the survey, corporate executives and 

managers were a hard-to-access group due to their “instinct” to protect against intrusion 

into potentially sensitive business matters and the unproductive use of valuable 

managerial time (Yeager et al. 1995).  I could only select companies that were willing to 

cooperate.  Lastly, practically speaking, there were no financial resources or sufficient 

time to contact all companies in the four regions for a random sampling.  Instead, the 

firm-level survey in 2007 consisted of a non-random small panel sample of 21 companies 

( = 21) recruited through email invitation.  Those participating companies came 

from three convenient and available sampling frames: 

 

1) 117 companies in the U.S., China, Taiwan and Hong Kong, which participated in 

the 2001 survey and had valid email contact information; 

2) 30 companies in the U.S., which served as the advisory board members of the MIS 

Department at the University of Arizona; and 

3) 129 companies in China, which were doing business in 2007 in IT-related product 

and service industries and with valid email contact information. 

 

Out of twenty-one survey participants, there were six U.S. firms, twelve Chinese 

firms and three Taiwanese firms.  Among them, seven firms participated in the 2001 

survey as well.  Based on the type of business, there were seven firms in the IT industry, 

five firms in the service industry, four firms in the traditional manufacturing industry, 
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four firms in the electronics industry, and one firm in the textiles industry.  Based on the 

company size, there were eleven firms with more than 500 employees, two firms with 

fewer than 10 employees, and another eight firms between.  The follow-up phone 

interviews consisted of four companies ( = 4) that voluntarily participated 

among the twenty-one survey respondents.  Table 10 reports the sample’s demographic 

characteristics. 

 

Country N % Industry N % Size N % 
1-USA 6 29 1-Textiles 1 5 <=10 2 10 
2-China 12 57 2-Traditional manufacturing 4 19 <=100 6 29 
3-Taiwan 3 14 3-Electronics 4 19 <=250 1 5 
4-Hong Kong 0 - 4-Service 5 24 <=500 1 5 
Total 21 100 5-IT 7 33 >  500 11 52 

Table 10: Sample characteristics in the 2007 Internet survey (N=21) 

 

Data Collection 

 

There are many different strategies for collecting data.  A combination of data 

collection is advisable because the multi-trait, multi-method analysis can be more valid 

than monistic approaches (Garson 2002d).  In this study, I used secondary data to back up 

survey questionnaire data at both time points of data collection and used phone interview 

to back up statistical analysis of small-scale survey data in 2007 in particular. 

 

1) Country-level secondary data 
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In the WEF’s first Global Information Technology Report (GITR 2001-2002), there 

were 65 variables from hard statistic data and survey data.  The hard data were obtained 

from a variety of other sources such as the World Bank and International Monetary Fund 

(IMF).  The survey data here referred to a Global Executive Opinion Survey with more 

than 4,500 business and government leaders in 75 countries, conducted by WEF in early 

2001.  The survey data were critical in determining the opinion of the decision makers 

who were intimately familiar with a nation’s IT usage (Dutta et al. 2005).  Where data 

came from the survey questionnaire, a country’s score for a particular variable was the 

arithmetic mean of different responses to the corresponding question in that country 

(Kirkman et al. 2002).  The 65 variables were not highly correlated with or dependent 

upon each other, and were grouped into 11 separate micro-indexes.  Not all the variables 

in the report were used in this study.  Based on the literature review and research model, I 

selected seven qualitatively relevant variables shown in Table 11 for the first WEF 

secondary data analysis.  Each country’s detailed data of the selected variables were 

available in the Data Rankings section of the GITR 2001-2002 and I made the data entry 

using SPSS 16.0 for later statistical analysis. 
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WEF 
variable No. Variable Data 

source 
WEF sub-

index Underlying question Conceptual 
construct 

4.4 Legal framework 
supporting IT business 

Survey 
data ICT Policy 

The legal framework in your country 
supports the development of online & IT 
businesses (1=no, strongly impedes, 
7=yes, significantly promotes) 

Legal factor 

4.5 ICTs as overall priority 
for the government 

Survey 
data ICT Policy 

ICTs are an overall priority for the 
government (1=strongly disagree, 
7=highly successful) 

Government 
factor 

10.1 

Government 
effectiveness in 
promoting the use of 
ICTs 

Survey 
data E-government 

Government programs promoting the 
use of ICT are (1=not very successful, 
7=highly successful) 

Government 
factor 

10.4 
Business Internet-
based interactions 
with government 

Survey 
data E-government 

In your company, Internet-based 
transactions with government are 
(1=behind other local companies, 
5=equal to the best in the world) 

Government 
factor 

9.2 B2B e-commerce 
transactions 

Survey 
data E-commerce 

In your company, Internet-based 
interactions with suppliers are (1=behind 
other companies, 5=equal to the best in 
the world) 

E-commerce 
adoption 

9.9 Sophistication of 
online marketing 

Survey 
data E-commerce 

In your company, online marketing is 
(1=behind other local companies, 
5=equal to the best in the world) 

E-commerce 
adoption 

5.1 Income per capita Hard 
data 

Economic 
environment 

Gross Domestic Product per capita, 
2000 Control 

SOURCE: The Global Information Technology Report 2001-2002, WEF, 2002 (Kirkman et al. 2002). 

Table 11: Variables used in first WEF secondary data analysis (2001-02) 

 

Technically speaking, the institutional environment concepts were difficult to 

measure directly in every country.  Therefore, e-readiness rankings in the EIU’s report 

were composite scores from aggregating scores in six distinct categories, and these six 

categories in turn were aggregated scores of nearly 100 quantitative and qualitative 

observable criteria.  The majority of original data were sourced from the EIU’s regularly 

calculated Country Forecasts.  Those national forecast indicators were scored on a scale 

from 1 to 10, reflecting qualitative assessments by the EIU’s extensive network of 

country analysts and reviewed by the EIU’s top economist team (EIU 2001; EIU 2003).  

Unlike the WEF’s report, the data of underlying criteria for each category in the EIU’s 

report were unavailable publicly.  I chose three composite categories shown in Table 12 

for the first EIU secondary data analysis (the national GDP per capita in 2002, data 



123 

obtained from IMF, was used as a control variable).  Country-by-country category scores 

were available in the Appendix of the 2003 E-readiness Rankings and I used SPSS 16.0 

for data entry. 

 

Category Description Underlying criteria Conceptual construct 

Legal and policy 
environment 

A country’s overall legal 
framework and specific laws 
governing Internet use 

8 indicators covering criteria such as 
government vision regarding digital-
age advances, government financial 
support of Internet infrastructure 
projects; effectiveness of traditional 
legal framework, laws covering the 
Internet, etc. 

Government factor 
and legal factor 

Social and cultural 
infrastructure 

The national “e-literacy”—
receptivity to the Internet and 
proclivity to business innovation 
and entrepreneurship 

4 indicators including degree of 
entrepreneurship 

National Culture 
factor 

Consumer and 
business adoption 

The prevalence of e-business 
practices in each country 

5 indicators covering criteria such as 
level of e-business development, 
degree of online commerce, quality of 
logistics and delivery systems, etc. 

E-commerce 
adoption 

SOURCE: The 2003 E-readiness Rankings, EIU (EIU 2003). 

Table 12: Variables used in first EIU secondary data analysis (2003) 

 

The WEF and EIU repeated their measurements at annual intervals and the index 

frameworks used for the analyses were constant from one year to the next (Dutta et al. 

2007).  However, the variables in both reports have been continuously updated and 

refined from year to year.  This was because of the dynamism of the IT developments and 

the need to review the appropriate set of variables in good time in order to improve the 

data quality (Mia et al. 2007).  The revisions also made the new sets of variables used in 

the Phase II analyses better match the research model than the ones used in Phase I.  The 

WEF’s GITR 2006-2007 consisted of 67 variables in nine pillar-indices, such as market 

environment, political and regulatory environment, business usage, etc. (Mia et al. 2007).  

I chose nine variables as shown in Table 13.  Except for the hard data of GDP per capita, 
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all the other variables build on the latest WEF’s Executive Opinion Survey, administered 

to more than 11,000 business leaders across 122 economies in early 2006 (Mia et al. 

2007).  Again, the values of survey data were the average responses in each economy to 

questions included in the survey.  The survey data made it possible to assess 

quantitatively those environmental effects on the adoption of IT by businesses across 

sectors in the economy (Mia et al. 2007).  Compared with the variables used in the Phase 

I analysis, there were three new variables used for measuring industrial construct.  The 

variables used for government factor and e-commerce adoption were revised as well.  

Each country’s detailed data were available online at the interactive website of the GITR 

2006-2007. 
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WEF variable 
No. Variable Data 

source 
WEF sub-

index Underlying question Conceptual 
construct 

1.11 Intensity of local 
competition 

Survey 
data 

Market 
Environment 

Competition in the local market is 
(1=limited in most industries and price-
cutting is rare, 7=intense in most 
industries as market leadership changes 
over time) 

Industrial 
factor 

5.8 Local supplier quality Survey 
data 

Business 
Readiness 

The quality of local suppliers in your 
country is (1=poor, as they are inefficient 
and have little technological capacity, 
7=very good, as they are internationally 
competitive and assist in new product 
development) 

Industrial 
factor 

8.2 Firm-level technology 
absorption 

Survey 
data 

Business 
Usage 

Companies in your country are (1=not 
able to absorb new technology, 
7=aggressive in absorbing new 
technology) 

Industrial 
factor 

2.2 Laws relating to ICT Survey 
data 

Political/ 
Regulatory 

Environment 

Laws relating to the use of information and 
communication technologies (ICT) 
(electronic commerce, digital signatures, 
consumer protection) are (1=nonexistent, 
7=well-developed and enforced) 

Legal factor 

6.1 Government 
prioritization of ICT 

Survey 
data 

Government 
Readiness 

Information and communication 
technologies (ICT) (computers, Internet, 
etc.) are an overall priority for the 
government (1=strongly agree, 7= strongly 
disagree) 

Government 
factor 

6.3 Government ICT 
vision 

Survey 
data 

Government 
Readiness 

The government has a clear 
implementation plan for utilizing ICT to 
improve the country's overall 
competitiveness (1=strongly disagree, 
7=strongly agree) 

Government 
factor 

9.1 Government success 
in ICT promotion 

Survey 
data 

Government 
Usage 

Government programs promoting the use 
of ICT are (1=not very successful, 
7=highly successful) 

Government 
factor 

8.6 Extent of business 
Internet use 

Survey 
data 

Business 
Usage 

In your country, companies use the 
Internet extensively for buying/selling 
goods and services and for interaction 
with customers (1= strongly disagree, 7= 
strongly agree) 

E-commerce 
adoption 

(N/A) GDP per capita Hard 
data (N/A) Gross domestic product (PPP) per capita 

(US$) Control 

SOURCE: The Global Information Technology Report 2006-2007, WEF, 2007 (Dutta et al. 2007). 

Table 13: Variables used in second WEF secondary data analysis (2006-07) 

 

Several new ranking criteria were introduced to the EIU’s e-readiness model in 2007 

as well.  Primary categories have also been upgraded.  The legal environment category 

has been refined to reflect a more focused look at the specific regulatory frameworks that 

influence e-adoption (EIU 2007).  As a reflection of its greater emphasis on the role of 

governments in fostering e-business, the EIU isolated the effect of government policy 

from the original category of “legal and policy environment” and created its own 



126 

category.  The whole process of refinement was undertaken by the EIU analyst panel led 

by the director of global technology research.  All assessments were, in turn, reviewed by 

the EIU’s senior economist team (EIU 2007).  The final four composite categories chosen 

for the second EIU data analysis are shown in Table 14.  Country-by-country category 

scores were available in Appendix 2 of the 2007 E-readiness Rankings. 

 

Category Description Underlying criteria Conceptual construct 

Legal environment 

A country’s legal framework that 
directly affects the use of IT to 
inform, communicate and transact 
business and specific laws governing 
Internet use 

4 indicators covering criteria 
such as effectiveness of 
traditional legal framework, laws 
covering the Internet, etc. 

Legal factor 

Government policy 
and vision 

The activities of governments to 
provide roadmap for IT adoption and 
their ability to lead their countries in 
use of IT 

4 indicators including digital 
development strategy, online 
procurement, etc. 

Government factor 

Social and cultural 
infrastructure 

The national “e-literacy”—receptivity 
to the Internet and proclivity to 
business innovation and 
entrepreneurship and how well the 
society fosters creative business 
activity 

5 indicators including degree of 
entrepreneurship, degree of 
innovation, etc. 

National Culture 
factor 

Consumer and 
business adoption 

The actual utilization and successful 
implementation of e-business 

4 indicators covering criteria 
such as level of e-business 
development, level of online 
commerce, etc. 

E-commerce 
adoption 

SOURCE: The 2007 E-readiness Rankings, EIU (EIU 2007). 

Table 14: Variables used in second EIU secondary data analysis (2007) 

 

2) Firm-level survey data 

 

Survey research is the method of gathering quantitative data from respondents using 

an instrument composed of closed- or semi-structured items.  This is perhaps the 

dominant form of data collection in all social sciences, amenable to administration in 

person, by mail, and over the Internet (Garson 2002a).  Although companies were the 

units of analysis (i.e., the units whose e-commerce adoption decisions were to be 
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explained), the firm-level study collected cross-sectional data from individuals 

representing their companies, through self-administered questionnaires by mail in 2001 

and over the Internet in 2007.  Both surveys used predetermined questions to elicit self-

administered perceptional data, in a format amenable to numerical statistical analysis 

(Jupp 2006).  I had no direct contact with the respondents when they were answering the 

questionnaire, and thus avoided the issue of researcher bias (Jupp 2006). 

 

The Phase I survey was mailed to all companies in the sampling frameworks in 2001, 

with an invitation letter bearing the letterhead of the sponsoring professional association.  

After a period of two to four weeks, companies that did not respond were contacted by 

telephone or letters or even personal visits and were encouraged to complete the survey.  

The final response rate was 30% (See Table IV-5).  Given a normal 10% response rate in 

cross-country mail surveys (Garson 2007c), the response rate of the 2001 survey was 

better than those in similar studies (Gibbs et al. 2004; Zhu et al. 2005) and many other 

adoption literatures (See Figure 17).  Respondents in the survey were primarily 

purchasing executives, MIS managers, CIOs or CEOs in the participating companies.  

Since they either held key positions in IT/IS departments or were involved in corporation 

decision-makings, all respondents were responsible for and/or knowledgeable about their 

companies’ B2B-related operations and decisions.  The positions and roles of the 

respondents in their companies suggested sufficient representativeness and credible 

responses of each of the units of analysis (See (Zhu et al. 2007)). 
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Figure 17: Response rate of the 2001 survey compared with the rates of other adoption 

literatures 

 

In 2007, there were 63 Internet users per 100 persons in the U.S., 8 Internet users per 

100 persons in China, and 58 users and 50 users in Taiwan and Hong Kong respectively 

(WEF 2007).  Based on this statistic, I assumed that e-mail and the Internet access had 

been pervasive among company executives and managers in all four regions.  Therefore, 

for the Phase II survey, I first sent out invitation letters with disclaimer forms via email to 

all companies in the sampling frames in the summer of 2007.  The letter bore the logo of 

the Department of MIS.  To be brief but persuasive, I introduced the research project and 

outlined the importance of the study in a one-page letter.  I also indicated the time (15 

minutes) and way (online) needed to take the survey, assured confidentiality and 

anonymity, and offered to provide the final report later on, by all means to reduce 
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participants’ frustration and hesitation and increase the response rate (Garson 2007c; 

Garson 2007e).  Instead of a general addressed letter, most invitations were delivered to 

personal email addresses with specific addressees’ names and titles.  In case the recipient 

was unable to read the contents in the email due to the antivirus or security software 

installed, a PDF file of the invitation was sent with each email as attachment.  The 

invitation letter at the end also stated that the recipient might need to forward the 

questionnaire to a more appropriate person within the company.  Waiting for two weeks, 

I then sent personalized follow-up emails to all non-responders. 

 

The response rate of US companies was 9% (out of 35 firms that participated in the 

2001 survey and 32 newly added firms).  Two U.S. participating companies were also in 

the 2001 survey6.  The response rate of Chinese companies was 8% (out of 28 firms that 

participated in the 2001 survey and 129 newly added IT firms).  Two Chinese 

participating companies were also in the 2001 survey.  The response rate of Taiwanese 

companies was 11% (out of 27 firms that participated in the 2001 survey).  All three 

Taiwanese participating companies participated in the 2001 survey as well.  No response 

was obtained from the 27 Hong Kong firms that participated in the 2001 survey.  The 

overall response rate was 8%. 

 

During the data collection in Phase II, I also created an online project portal under my 

University of Arizona student account and posted all documents of the survey project 

                                                 
6 Although the participating company was the same as in 2001, the person representing the company to 
answer the questionnaire could be different. 
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(including the invitation letter and disclaimer form) on the portal website at 

http://www.u.arizona.edu/~lingz/B2Bproject2007.htm.  This web-based approach could 

back-test whether the participating firms had fundamental online communication 

capabilities.  Furthermore, one of the principles of designing a good survey instrument is 

to make the tasks of reading questionnaires and recording answers as easy as possible 

(Fowler 1995a).  Accordingly, in order to deliver the survey questionnaire and collect 

response data promptly and efficiently, I posted the questionnaire online, using the 

service of SurveyMonkey.com, a reputable online survey company.  There were web 

links of different language versions of the survey on the project portal website.  The 

English version of the online survey could be found at 

www.surveymonkey.com/s.aspx?sm=ynR3MZaRQLkbyy9aB1aasg_3d_3d.  The online 

survey allowed respondents to change their answers before hitting the final submit button.  

After submitting the completed answer, the respondent would be unable to change his/her 

answers or take the survey again on the same computer (because the corresponding IP 

address had been blocked).  All participants filled out the survey electronically, and most 

of them completed the survey within 15 minutes (some respondents left the survey 

unfinished on one day and then completed it on another day). 

 

The first survey response came in around mid-July 2007 and the last one was received 

at the end of August.  Since then, no more valid responses have been collected.  All 

results were then downloaded from the online hosting website to my local computer in an 

Excel file. 
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3) Firm-level phone interview 

 

Within the initial invitation letter of the study, I not only asked the participant to take 

the survey, but also asked him/her to have an interview with me.  Among the 20 

participants, one US firm and three Chinese firms agreed and took the interview after 

they completed the online survey.  They turned out to be the respondents with the most 

motivation to talk about the research topics.  For the purpose of time- and cost-saving, all 

interviews averaged half an hour in length and were conducted online (rather than placing 

domestic and international phone calls or on-site visits), using the VoIP service provided 

by Skype.com.  The interviews included discussion of the company’s use of B2B e-

commerce and the reasons behind such adoption decisions, following an interview 

guideline that was emailed to the interviewee for review at least 72 hours in advance.  

The interview guideline provided interviewees with a script that had a similar schedule in 

the survey so that interviewees had a good idea and confidence about the interview.  The 

interview procedure worked as follows.  I began with factual information about the kind 

of e-commerce technologies and/or activities the company was using and/or engaging in.  

I also asked about the change of e-commerce adoption within the company comparing the 

current stage with the situation back in 2001.  I then entered a group of questions about 

the industrial, governmental, legal and cultural effects on the company’s e-commerce 

decision.  Lastly, I asked the interviewees to rank the importance of four institutional 

factors in making their decisions of e-commerce adoption.  I also asked whether there 
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was any external environment factor that we had not mentioned yet.  During the whole 

procedure, I took notes on each answer.  After the interview, I composed the write-up 

within 24 hours using Microsoft Word and saved it in my local computer. 

 

Instruments and Measurements in Firm-level Survey 

 

A major step in extending knowledge is the development of instruments (i.e. the 

schedule of questions and/or response items to be posed to respondents) and 

measurements to acquire data about the phenomena.  For that reason, instrument design 

and construct measurement are important and essential steps in doing every good 

empirical study.  The abstract concepts of industrial, governmental, regulatory and 

national cultural factors and e-commerce adoption were not directly observable and 

measurable and thus required operationalization so as to be empirically represented and 

manipulated in the primary survey analysis (Jupp 2006).  There was at least one item and 

most time multiple items to measure each conceptual construct in both 2001 and 2007 

survey questionnaires.  As a general rule, it is also advised to employ measurement 

instruments that have been described and validated in previous literature (Garson 2007d; 

Veldman 1971).  Most items used in the survey questionnaires were known to be 

associated with the corresponding independent or dependent variables according to the 

literature review.  However, MIS is a relatively new discipline, unlike psychology, 

sociology and other social sciences with mature measurement instruments available and 

published.  The research topic in this dissertation is even rarely addressed within MIS 
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domain.  Moreover, some previously used measurements might not satisfy in this specific 

research context.  Therefore, it was necessary to revise and refine some existing 

measurements and even create original measurements in the survey, in logical accord 

with previous theoretical arguments and empirical findings.  For all adopted/adapted and 

newly developed items in both the 2001 and 2007 survey, please see Table 15.  Each item 

expressed a single and concise statement of one construct and measured only one 

dimension of that construct using attitude scaling.  The validity and reliability issues of 

measurements are discussed in the next section. 

 

During the development of the 2001 mail survey, semi-structured interviews were 

first conducted with some companies in the U.S. and Taiwan, in order to gain a general 

understanding of the research question.  Based on the results of the interviews and 

examination of the most relevant literature, measurements in the survey were generated.  

They were pre-tested on and reviewed by an expert panel consisting of IT managers in 

more than ten US companies.  The measurements were then revised according to the 

feedback of the expert panel.  Most items, except the demographic ones, in the final 

survey questionnaire were attitudinal questions and were measured on the traditional 5-

point Likert scale, ranging from 1 = “strongly disagree” to 5 = “strongly agree” in 

degrees of progressive feelings7.  Not all the items on the questionnaire were used in this 

                                                 
7 Likert scales are the most common type of scale used for measuring attitudes.  Likert scales assure that a 
given answer on a given item can be judged to be more or less than another given answer on the same item.  
Strictly speaking, Likert scales are ordinal data, but they are very commonly used with interval data 
procedures, provided the scale item has at least 5 categories.  For many statistical tests, rather severe 
departures (from intervalness) do not seen to affect Type I and Type II errors dramatically.  For the data 
analysis later in this study, the Likert scale items were treated as interval data. 
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study.  Items selected were those specifically related to the ideas identified by the 

research questions and hypotheses.  There were multiple items to measure the constructs 

in the research model, such as industrial encouragement, regulatory effects and 

governmental encouragement. 

 

There were two sets of questions, one for e-commerce adopters (or at least people 

who said they were) and one for non-adopters, and two language versions.  To ensure 

semantic equivalence in the Chinese version of the survey, translation and back-

translation procedures were applied (Garson 2007e).  Independent translators (myself and 

another MIS graduate student from Hong Kong) translated from English version to 

Chinese, and then back again, to see if the original and re-translated items remained the 

same.  To ensure conceptual equivalence in two language versions, factor analysis was 

used to check that the items in the Chinese version had the same factor structure (i.e. load 

similarly on underlying factors) as the items in the English version (Garson 2007e).  

Traditional Chinese characters were used in the Chinese version of the survey. 

 

In the years that have passed since the 2001 survey, the pictures of B2B e-commerce 

and institutional environment have undergone many changes.  Novel technologies and 

business models have emerged and evolved.  Various industrial trends and competitions 

have come and gone.  Programs, promotions and efforts related to e-commerce have been 

initiated, revised and dropped by governments and policy-makers now and then.  Thanks 

to the growing body of knowledge on e-commerce and its institutional drivers in the past 
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six years, the measurements and instruments in the 2007 survey have been revised and 

improved compared with the 2001 survey.  This study focused on five conceptual 

constructs—B2B e-commerce adoption, industrial pressure, governmental support, legal 

adequacy, and national cultural compatibility.  Even though the list of key variables was 

short, all were complex concepts.  Methodologically speaking, one of the important ways 

to improve the measurement of conceptual constructs is to use multiple items rather than 

a single item (Fowler 1995b).  According to a nearly exhaustive literature review, 

especially on the e-commerce adoption studies since 2001, more dimensions of each 

environment construct were identified and the best possible operational indicators were 

adapted from previously used instruments to represent each dimension (Garson 2002c).  

When no existing operations were available to measure a dimension of the construct, a 

new scale item was created strictly upon theoretical arguments and qualitative soundness.  

It was exposed to validity and reliability tests later (refer to the section of “Validity and 

Reliability”) (Boudreau et al. 2001).  Meanwhile, a solid review of the literature and 

institutional theory enabled me to focus all questions exactly on e-commerce adoption 

and its external environments and avoid a lengthy questionnaire with theoretically 

irrelevant items.  Reviewed by my dissertation advisor, the final questionnaire consisted 

of 9 items to measure industrial pressure, 5 items to measure governmental support, 8 

items to measure legal adequacy, and 7 items to measure national cultural compatibility 

(See Table 15).  They were a mix of existeding items and newly developed items 

(percentages of existing items in the questionnaire: 100% for the industrial factor, 60% 

for the governmental factor, 60% for the legal factor, and 70% for the cultural factor).  
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Multiple items for the same conceptual construct were phrased to be mutually exclusive 

as much as possible. 

 

The measurement of B2B e-commerce adoption was also upgraded from a simple 

dichotomy of adopter /non-adopter in 2001 to multilevel, multi-item scales in 2007, 

ranging from the very basic “email for general business communication” to the highest 

level of “integrated e-business systems with external business partners.”  The items were 

measuring on 5-point progressive scales from “no use” to “integrated into business”.  

Finally, those commonly recognized control variables such as industry and company size 

were measured in categories that were more accurate than the ones in the 2001 survey.  In 

sum, all measurements in the 2001 and 2007 surveys and their latent constructs were 

similar and comparable since they were based on the same theoretical model.  On the 

other hand, the necessary adjustment and greater numbers of items made the 

measurements in the 2007 survey more reliable (which was proved by the later validity 

and reliability tests) (Garson 2007b). 
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The survey instrument itself has also been improved in 2007 in response to a variety 

of biases introduced in Garson’s book (Garson 2002a).  First, after a brief introduction of 

the survey, background questions (e.g., demographic information) were posed at the 

beginning of the survey, rather than at the end, so that the controls would be available 

even if the respondent did not answer all the later items.  The nonthreatening items also 

helped the respondent to “get into” the subject smoothly (Garson 2002a).  The survey 

then proceeded to attitude questions.  Those questions included a section of the use of e-

commerce in the organization first and then four sections of each institutional 

environment.  Whenever a term used in an item might be technically unfamiliar or not 

well understood by the respondent, a brief explanation or clarifying example was given in 

the parentheses next to the term.  To further reduce the chance that the respondents might 

misunderstand a question, most items had a length of 25 words or less (Garson 2007e).  

To avoid forcing the respondents to pick up a choice so as to avoid distortion of the 

respondents’ answers (Garson 2002a), an “I don’t know” option was added to the Likert 

scale for all attitude questions in the 2007 survey.  In addition, taking advantage of the 

function provided by Survey Monkey, I was able to randomize the order of questions in 

each section so as to lessen the order/response bias (Garson 2002a).  In this way, I could 

ensure the item scores truly represent the respondent’s assessment without the effect of 

item arrangement in the survey itself (Straub et al. 2004).  Finally, compared with the 

2001 survey, the 2007 survey reduced the length of the questionnaire to one page and 

decreased the estimated completion time to 15 minutes. 
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I paid particular attention to the language issue in the 2007 survey, following the 

advice of the external reviewers of my previous publication and a related article about 

conducting Chinese management research (Tsui 2006).  To ensure that local firms in 

Greater China regions understood all survey documents and responded accordingly, all 

documents were translated from English to Chinese by myself as a bilingual researcher.  

To ensure the semantic equivalence between English and Chinese versions, I first asked 

three bilingual professionals to review the Chinese translations.  Meanwhile, following 

the conventional procedure of back-translation (Garson 2007e; Tsui 2006), I hired a 

Chinese graduate student to translate the Chinese documents into English.  The student 

was a non-MIS major, so that I could check whether general audiences could comprehend 

the words and meanings of the survey.  I made adjustments where the back translation 

was far different from the original English statement or ambiguity of meaning might have 

arisen.  Moreover, I kept original English sentences under each question and choice in the 

Chinese questionnaire and under each paragraph in the Chinese Disclaimer Form.  

Chinese participants were thus able to see the original English version, whenever they 

thought it was necessary to comprehend the meaning better. 

 

Lastly, to assure the cultural sensitivity and diversity between mainland China and 

Taiwan and Hong Kong, I converted the Chinese documents from Simplified Chinese 

(GB-coding, which is used officially in mainland China) to Traditional Chinese (Big5-

coding, which is used in Taiwan and Hong Kong).  I also substituted all wordings 
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commonly used in China with their counterparts used in Taiwan/Hong Kong, where such 

differences existed.  By all those means, a good match of wording and meaning was be 

achieved across all versions of the questionnaire and other documents (Hakim 2000b). 

 

Variable List 

 

In this section, I define the independent variables and dependent variables and the 

coding scheme of each variable.  Theoretically speaking, the independent variable (IV) is 

an explanatory variable that stands for the cause (i.e., the institutional environment) in the 

research hypothesis, and the dependent variable (DV) stands for the effect (i.e. e-

commerce adoption).  The data analysis described in the next chapter involves observing 

whether variation in the DV was systematically linked to variation in the IVs and 

accordingly whether there was a causal relationships between the institutional 

environments and e-commerce adoption (Jupp 2006). 

 

1) Country-level secondary data: WEF 2001-2002 

 

Measurements for two IVs associated with the research model were available in the 

WEF’s GITR 2001-2002.  First, the IV of the legal factor was measured by one item of 

“legal framework supporting IT business” in the WEF’s executive opinion survey.  The 

item represented an assessment of how supportive the legal framework in each country 

was for the development of online & IT businesses.  It took on a value between 1 and 7; 
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higher values indicated a significant support of the legal framework in a country.  Second, 

the IV of the governmental factor was drawn upon three items of ICT policy and e-

government indices in the WEF’s executive survey.  I assumed that the three indicators 

used for the government scale to be of roughly equal relevance.  Therefore, the IV was a 

simple arithmetic mean of the underlying three items as the aggregated measurement (see 

the following formula) (Jupp 2006).  The Cronbach’s alpha for the three items measuring 

government construct was 0.812. 

 

Government factor =  Government priority +  Government promotion +  Government-business 
transaction8 

 

As for the DV of e-commerce adoption, I used two items of e-commerce index in the 

WEF’s executive survey.  “B2B e-commerce transactions” represented an assessment of 

how the survey respondent’s company interacts with suppliers over the Internet; 

“Sophistication of online marketing” measured the advancement of online marketing 

used by the survey respondent’s company.  The DV was an aggregation of these two 

items based on the following weighted combination.  The Cronbach’s alpha for these two 

items was 0.946. 

 

B2B e-commerce adoption =  B2B e-commerce transactions +  Sophistication of online 
marketing 

 

                                                 
8 The 5-point scale of “business Internet-based interactions with government” was converted into a 7-point 
scale to be consistent with other items in calculating the IV of government factor.  The linear 
transformation formula was:   × country value. 
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E-commerce adoption, as well as legal and policy environments, is commonly 

believed to correlate significantly with the level of economic development in a country 

(Oxley et al. 2001).  It is important to control for this aspect of country difference.  I 

therefore included a widely used control variable, GDP per capita in each country (Dutta 

et al. 2004; Dutta et al. 2005; Dutta et al. 2006; Gregorio et al. 2005; Mia et al. 2007; 

Oxley et al. 2001). 

 

2) Country-level secondary data: WEF 2006-2007 

 

In the WEF’s GITR 2006-2007, three new items were available to measure the IV of 

the industrial factor in the research model: local competition intensity, local supplier 

quality related to technology, and firm-level technology absorption.  The IV was an 

aggregation of these three items using the following formula.  The Cronbach’s alpha for 

the three items measuring industrial construct was 0.924. 

 

Industrial factor =  Competition intensity +  Local supplier quality +  Firm-level technology 
absorption 

 

Three items to measure the IV of government factor had been revised in the GITR 

2006-07 as shown in the following formula (Cronbach’s alpha = 0.958): 

 

Government factor =  Government priority +  Government vision +  Government promotion 
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Another IV of the legal factor was still measured by one item of “laws relating to 

ICT”, which assessed how developed and enforced the laws relating to the use of ICT 

were in a country.  The DV of B2B e-commerce adoption was represented by a single 

item of business usage index in the GITR 2006-07—“extent of business Internet uses.”  

The original survey question asked about the responding company’s use of the Internet 

for buying/selling goods and services and for interacting with its customers.  The 

relationship between three IVs and DV was again controlled by GDP per capita in each 

country.  A comparison of IVs and DVs in two WEF secondary data analyses is shown 

below in Table 16. 

 

Variable WEF 2001-2002 WEF 2006-2007 

Independent Variables 

Legal framework supporting IT business Laws developed and enforced 
for use of ICT in business 

Government priority + promotion + 
Internet-based interaction with business 

Government priority + promotion 
+ vision 

(None) 
Competition intensity + supplier 
+ industrial technology 
absorption 

Dependent Variable B2B e-commerce transaction + 
online marketing Extent of business Internet uses 

Control Variable GDP per capita GDP per capita 

Table 16: IVs and DVs used in two WEF secondary data analyses 

 

3) Country-level secondary data: EIU 2003 and 2007 

 

The EIU’s dataset was used as a complementation for the WEF dataset within the 

country-level secondary analysis.  Specifically speaking, the EIU’s dataset consisted of 

an additional measurement of social and cultural infrastructure, which was associated 

with the IV of the national cultural factor in the research model but was unavailable in the 
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WEF’s dataset.  This measurement evaluated a country’s “e-literacy”—receptivity to the 

Internet and proclivity to business innovation and entrepreneurship.  The scale ranged 

from 0 to 10, with higher scores for the country with a more compatible cultural 

environment for e-business.  However, both the 2003 and 2007 E-readiness rankings 

mixed business adoption of e-commerce with consumer adoption, and the 2003 E-

readiness ranking mixed legal and policy environments together.  Therefore, the analysis 

on the EIU’s data would be an approximate estimate of the research model.  A 

comparison of IVs and DVs in two EIU secondary data analyses is shown below in Table 

17. 

 

Variable EIU 2003 EIU 2007 

Independent Variables Legal and policy environment Legal environment 
Government policy and vision 

Social and cultural infrastructure Social and cultural infrastructure 
Dependent Variable Consumer and business adoption Consumer and business adoption 

Control Variable GDP per capita GDP per capita 

Table 17: IVs and DVs used in two EIU secondary data analyses 

 

4) Firm-level primary survey: 2001 

 

There was no simple one-to-one correspondence for the theoretical constructs in the 

research model to a single item in the survey.  In order to represent each construct 

comprehensively and reliably and allow assessment of internal validity of each construct, 

I used multiple items to measure each construct and then conducted factor analysis and 

reliability test for scalability.  Items representing the same latent variable (or construct) 

should be more interrelated with each other than with items representing other latent 
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variables (Garson 2002c).  Accordingly, factor analysis was used to reveal and/or confirm 

the small number of constructs underlying the responses to a set of questionnaire items 

(Jupp 2006).  It could indicate whether questionnaire items were measuring the constructs 

that they claimed to measure.  Each factor obtained from the analysis should have high 

correlations with its underlying items and its correlations with the remaining items should 

be close to zero (Jupp 2006).  Not all but only the items surviving the factor analysis and 

reliability test would be included in the next step, in which the items for an underlying 

construct were combined to give an index score for the construct (Jupp 2006). 

 

Exploratory Factor Analysis (EFA) on all items was run first for assistance in 

deciding whether to exclude any items from the constructs corresponding to IVs.  Before 

running factor analysis, both subjects-to-variable ratio (9:1, which was greater than 5:1) 

and absolute sample size (n=179, which was greater than 100) were checked to ensure 

that the sample size effects on the factor analysis would not present (Garson 2007a). 

 

The missing values in the dataset were also checked against all items.  Mean 

substitution was once the most common method of imputation of missing values but is no 

longer preferred, since it reduces the variance of the variable, which can lead to 

correlation bias in factor and regression analyses (Garson 2007a).  Given that the number 

of cases with missing values was large and overall sample size was not big (listwise valid 

n=114), pairwise exclusion was used in factor analysis to handle missing values so as to 

retain as many cases as possible. 
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To run the factor analysis on SPSS 12.0, the most common method of principal 

components analysis (PCA) was selected with Eigenvalues set at 1.0 and with varimax 

rotation.  PCA yields a set of uncorrelated components (Jupp 2006).  Based on the 

assessment of the results of the EFA, items with low communalities (i.e., 0.5 or lower) 

and substantial cross-loading on multiple factors were dropped.  The measurement model 

was further refined and factor analysis was run again.  Nine items remained.  Another 

Confirmatory Factor Analysis (CFA) was then performed specifying a 4-factor solution.  

The result confirmed the four factors as the theoretical constructs.  Most item loadings 

were higher than 0.7 without cross-loading.  Therefore, the four IVs in the 2001 research 

model were defined as industrial encouragement, regulatory effect, governmental 

encouragement and cultural compatibility9.  The values of IVs were the saved factor 

scores, using Anderson-Rubin method to ensure that the factor scores were uncorrelated 

(Garson 2007a). 

 

In the later reliability test, two items for the cultural compatibility construct were 

found to show very low Cronbach’s alpha value (0.254), indicating a lack of internal 

consistency between the two items.  Since national culture was a relatively new construct, 

and its effect on e-commerce adoption was on the research agenda, the construct was kept 

for later data analysis.  However, one of the items (with regard to “culture 

encouragement”) was dropped.  The item directly asking about “culture incompatibility” 

                                                 
9 The original item of “national culture incompatible with e-commerce” was reverse-coded before being 
used in factor analysis. 
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was retained.  Although it may have negative consequence for the quality of 

measurement, it is not an uncommon practice to employ a single indicator to measure a 

complex underlying construct (Jupp 2006).  Actually, the construct of national culture 

compatibility is quite intractable in operationalization, which is also the case in other 

adoption literature and the later 2007 survey.  A CFA was run again to make sure that the 

only one culture item would not load on other constructs.  The final goodness-of-fit 

indices of the factor analysis model and factor loadings of each IV’s items are reported in 

Tables 18 and 19, respectively. 

 

Measure Index 
Determinant of the Correlation Matrix 0.121 (>0.00001; no multicollinearity or singularity problem) 
KMO Measure of Sampling Adequacy 0.721 (>0.7; factor analysis is appropriate for the dataset) 
Bartlett's Test of Sphericity Significant value <0.001 (the correlation matrix is not an identity matrix) 
Total Variance Explained by 4 Factors 78.782% 
Eigenvalues for 4 Factors >0.875 
Residuals with values greater than 0.05 35% (<50%, model is good fit of the data) 

Table 18: Goodness-of-fit indices of the factor analysis model 

 

Variable Factor Communalities 1 2 3 4 
Industrial Encouragement      
Our industry encourages e-commerce 0.866    0.771 
Suppliers in our industry encourage e-commerce 0.840    0.748 
Customers in our industry encourage e-commerce 0.853    0.766 
Regulatory Effect      
National regulation changes affect our business  0.829   0.758 
International regulation changes affect our business  0.896   0.813 
Governmental Encouragement      
Our government encourages e-commerce   0.878  0.797 
Government incentives encourage e-commerce   0.746  0.678 
Cultural Compatibility      
Our national culture incompatible with e-commerce (reversed)       0.970 0.973 

Table 19: Factor loadings of independent variables in the 2001 survey 
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Effects of industry and country were controlled in the later logistic regression model.  

Using the categorical variable function offered in logistic regression, the industry control 

variable was measured by a dummy variable for the textile firms, using electronics firms 

as the reference group.  The country control variable was measured by dummy variables 

for China, Taiwan and Hong Kong, using the U.S. as the reference group. 

 

The year 2001 was a milestone in e-commerce development.  In that year, 

recognizing the emergence of e-commerce adoption around the world, the United Nation 

Conference on Trade and Development (UNCTAD) published its inaugural E-commerce 

and Development Report.  The report claimed that “the ICT age has dawned, but not yet 

for all” (UNCTAD 2001).  Although the share of e-commerce in total B2B transactions 

was modest in the U.S. (below 16%) and even much less in Greater China, B2B e-

commerce was growing quickly on both coasts of the Pacific Ocean, showing signs of a 

massive shift of business operations towards the electronic setting (UNCTAD 2002).  

This fact led most academic research around that time to focus on whether or not 

companies caught up the trend and adopted B2B e-commerce model.  Similarly, the DV 

in the 2001 survey analysis was simply a dichotomy of adopter (=1) / non-adopter (=0) of 

e-commerce.  The value of the DV in each case was primarily determined by whether the 

respondent filled out Section E (questions for adopter) or Section F (corresponding 

questions for non-adopter) in the original survey.  In the case that the respondent 

inappropriately either answered both sections or answered neither one, the dependent 

value was then determined by two criteria.  They were 1) whether the respondent filled 
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out the “number of years conducting B2B e-commerce” in the original survey; and b) 

whether the respondent filled out the “amount of purchasing through B2B e-commerce” 

in the original survey.  If I was still unable to determine whether the firm was an adopter 

or not, that case was excluded from the analysis. 

 

5) Firm-level primary survey: 2007—independent variables 

 

As for the 2007 survey, four independent variables (IVs) and one dependent variable 

(DV) were pre-determined based on the literature review, research model, and the 2001 

survey results.  They were industrial pressure, governmental support, legal adequacy, 

national cultural compatibility, and B2B e-commerce usage.  Summarizing the previous 

research findings and theoretical arguments, I identified and developed 15 items 

associated with four IVs and 14 items associated with DV.  The sample size is too low to 

conduct factor analysis across all items (21 cases versus 15 items for IV measurements).  

Before conducting further analysis, all responses of “I don’t know” in the dataset were 

converted to system-missing values.  The scores of other responses were also recoded to 

values ranging from 1 to 5, corresponding to answers from “Strongly disagree” to 

“Strongly agree.”  The sets of items for IVs are shown in Table 20. 

 



150 

No. Item

IF01 Competitors use e-commerce

IF04 Customers request using e-commerce

IF06 Suppliers request using e-commerce

IF07 Leading/trend-setting companies use e-commerce

IF08 Other companies use e-commerce

IF09 Trade association promotes e-commerce

LF01 Existing business law s adequate for e-commerce

LF03 Current legal framew ork clear for e-commerce

LF04 Court systems capable for solving e-commerce cases

LF05 Legal professionals capable for handling e-commerce cases

GF03 Government efforts to improve e-commerce infrastructures

GF04 Government training and advisory programs

GF05 Government role model of using e-commerce

CF01 Preference of face-to-face business transactions (reverse-coding)

CF02 Interpersonal relationship important for business (reverse-coding)

Industrial pressure

Legal adequacy

Governmental support

National cultural compatibility

 
Table 20: The items for the independent variables in the 2007 survey 

 

Similar to how WEF and EIU came up with their final composite e-readiness scores, I 

did data aggregation for the measurements in the 2007 survey as well.  Multiple items 

were combined to produce a summated rating scale for the corresponding IV (i.e., the 

arithmetic mean of all items representing the latent variable).  The composite index 

ensures that whatever the multi-items have in common is measured better than it would 

be with a single item alone (Fowler 1995b).  Tukey’s test for nonadditivity was 

performed within the reliability test to check whether the items within each IV were 

additive (Garson 2007d).  The results showed that the nonadditivity significance of each 

set of items was larger than 0.01.  I concluded the items were additive (Garson 2007d).  I 

assumed that each item represented one dimension of the construct and contributed 



151 

similarly in determining the latent construct.  Therefore, the same weight was given to 

each item in the calculation.  The four IVs derived from the data aggregation were 

uncorrelated with each other so that there was no problem of confounding or collinearity 

for later data analysis (Baroudi et al. 1989). 

 

6) Firm-level primary survey: 2007—dependent variable 

 

It was more complicated to determine the DV—B2B e-commerce adoption.  It was 

measured and documented by responses to a series of questions with regard to both the 

level and degree of B2B e-commerce usage.  With e-commerce technologies and 

corresponding business models becoming more complex, I had to incorporate detailed 

specifications of e-commerce applications, using seven measurement items (See Table 

21).  They ranged from website with basic e-commerce function, to interactive website, 

to web-based EDI10; and to integrated web-based inter-organizational systems, such as 

SCM11 and e-business suite.  Each item was assumed to be higher than its previous one in 

the level of B2B e-commerce adoption, according to its sophistication, business value and 

                                                 
Note: the following definitions and explanations are adapted from O’Brien, J. A. and Marakas, G. M., 
Management Information Systems, Eighth Edition, McGraw-Hill/Irwin, New York, 2008. 
10 EDI (electronic data interchange) was one of the earliest uses of IT for commercial transactions.  It has 
long been considered as a precursor and/or necessary part of e-commerce.  EDI involves the electronic 
exchange of business transaction documents over the network.  Traditional EDI system uses proprietary 
systems and inflexible coding for specific data, and is thus expensive.  Low-cost web-based EDI systems, 
especially EDI over the Internet, using secured virtual private networks (VPNs), are growing B2B e-
commerce applications.  Meanwhile, EDI is slowly being replaced by XML-based Web services. 
11  SCM (supplier chain management) is the system of planning, implementing, and controlling the 
operations through the supply chain.  Supply chain management spans all movement and storage of raw 
materials, work-in-process inventory, and finished goods from point-of-origin to point-of-consumption.  It 
is a cross-functional inter-organizational system that helps support and manages the links between a 
company’s key business processes and those of its suppliers, customers, and business partners. 
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capability.  Each item had a weight corresponding to its level, from 1 to 7.  Meanwhile, 

response to each item received a score from 0 to 5, corresponding to the answer from “no 

use” to “integrated into business.”  In this way, I was able to assess the degree to which 

the e-commerce technology at a certain level had been used.  Consequently, a weighted, 

summed composite score for the latent construct of the DV was computed using the 

following formula: 

 

B2B e-commerce adoption =  (  is the score for the item at level n) 

 

Item Level/weight Answer Score

Website for marketing/information 1 No use 0

Website w ith advanced information functions 2 Intent to use 1

Website w ith basic function of receiving orders 3 Started using 2

Website w ith advanced function of customizable orders 4 Used for a w hile 3

Web-based EDI 5 Used frequently 4

Web-based SCM 6 Integrated into business 5

Integrated e-business systems w ith business partners 7

B2B e-commerce adoption

 

Table 21: Items for dependent variable in the 2007 survey 

 

Finally, country, industry and company size served as the control variables in the 

research model.  The effect of country was controlled by using dummy variables of China 

and Taiwan, leaving out the U.S. as the reference category.  The effect of industry was 

controlled using a dummy variable of the non-IT/electronics industry, leaving out the 

IT/electronics industry as the reference group.  Company size is another widely 
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recognized variable in e-commerce adoption.  Rogers concluded a generalization in his 

five adopter categories of innovation that earlier adopters had larger-sized units than did 

later adopters (Rogers 2003).  This argument has been tested extensively among small 

and median size enterprises (SMEs) by numerous adoption literatures.  The effect of 

company size in the 2007 survey was controlled by a dummy variable of SMEs (i.e., their 

employee numbers less than or equal to 500), leaving out large companies (i.e., their 

employee numbers greater than 500) as the reference group12. 

 

Validity and Reliability 

 

Scientific knowledge and its acquisition are associated strongly with valid research.  

As for the secondary (published) data, I effectively assumed that they had undergone 

rigorous statistic tests and were thus reliable and accurate (Ethridge 2004) 13 .  For 

example, in calculating the Networked Readiness Index (NRI) in its annual Global 

Information Technology Report (GITR), the WEF first selected qualitatively relevant 

variables based on expert opinion.  The WEF then conducted classic statistical analyses 

such as correlation, factor analyses and Cronbach’s alpha in order to determine inter-

relationships amongst variables and to drop highly correlated or interrelated variables 

(Dutta et al. 2004; Dutta et al. 2006; Mia et al. 2007).  For pairs of variables that had a 

                                                 
12 The definitions of SME and large company in this dissertation follow the standard set by the US Small 
Business Administration (SBA) (See SBA’s website at http://app1.sba.gov/faqs/faqIndexAll.cfm?areaid=15) 
and the definition in PriceWaterhouseCoopers’ “SME Electronic Commerce Study” report conducted for 
APEC in 1999. 
13  Detail information about how environmental and adoption indicators are developed, measured and 
collected at national level can be found in relevant WEF and EIU publications: GITR 2001-2002, GITR 
2006-2007, the E-readiness Rankings 2003 and 2007. 
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correlation coefficient higher than 0.8, the one that was qualitatively less relevant and/or 

had fewer observations was dropped (Hibon et al. 2004). 

 

Missing variables in the GITR were estimated using regression and clustering 

techniques (Hibon et al. 2004; Mia et al. 2007).  The regression process involved picking 

a variable (X) that was highly correlated to another variable (Y) with the missing values.  

X was then used as the independent variable to estimate the dependent variable (Y) in the 

linear regression Y = a + bX (Hibon et al. 2004).  The variables that could not be 

estimated using the regression method were estimated using a clustering technique, where 

the countries were clustered or grouped according to their GDP per capita (Hibon et al. 

2004).  Special care was taken not to estimate data using other estimated data.  Control 

procedures and checks were used to ensure that estimations were reasonable and not 

overly favorable or disadvantageous in their representations of the concerned country 

(Dutta et al. 2004). 

 

Unlike the above assumption for secondary data analysis, validity and reliability have 

been considered fundamental in first-hand research (Jupp 2006).  It was particularly 

crucial in the primary quantitative part of this study, where research constructs were not 

directly observable but were latent in the items used to measure them (Straub 1989).  The 

rigor of the research design is characterized by the extent to which the data being 

gathered is an accurate representation of latent constructs (Straub et al. 2004).  In 

particular, without solid validation of the instrument upon which findings and 
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interpretations are based, the scientific basis of following data analysis is threatened 

(Boudreau et al. 2001; Straub 1989).  Therefore, instrument validation is both a prior and 

primary validation for any IS empirical research (Straub et al. 2004; Straub 1989). 

 

Validity means the extent to which the item measures what it purports to measure, 

and reliability means that it measures what it measures consistently (Hawley 1993).  

Straub suggested a series of sequential validating processes especially for MIS research 

(Straub 1989) (See Figure 18). 

 

 
Adapted from (Straub 1989). 

Figure 18: Validation procedure for MIS research 

 

Straub claimed that if all these “validity touchstones” were considered, the 

consequences were: 

 

• Instrument was likely measuring the right content; 

• Constructs were likely real and reliable; 

• Rival variables were ruled out; and 

• Mathematical relationships between the constructs were assured within certain 

degrees of confidence. (Straub et al. 2004; Straub 1989) 
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1) Validity 

 

It is vital to assess validity of measurement, that is, assessing the extent to which a 

scale adequately measures the theoretical concept it purports to measure (Jupp 2006).  All 

measurement instruments must first be considered in terms of their validity and content 

validity is a starting point for validity assessment (Balian 1982; Straub 1989).  Content 

validity, also called face validity, is a logical (not mathematical or empirical) form of 

validity evaluation.  It consists of logical thought and judgment as the method to derive 

valid survey items (Balian 1982).  It asks whether instrument measurements are drawn in 

a representative manner from all possible ways that could be used to measure the content 

of a construct under investigation (Straub et al. 2004; Straub 1989).  The validity is 

generally established through literature reviews and expert judges (Boudreau et al. 2001).  

For the content validity of the survey instrument in this study, an extensive literature 

review was first conducted to ensure a complete published instrument investigation.  

Those previous works provided a useful starting point for determining the measurements 

and helped to establish a good degree of content validity in this study.  Qualitatively 

relevant items that were previously validated and corresponding to the theoretical 

constructs were adopted and/or adapted from the literature pool in as large a number as 

possible (Straub 1989).  This practice allowed me to compare the later result of this study 

with those of previous studies as well (Boudreau et al. 2001).  Newly created scale items 

were compared with theoretical arguments and were undergone other validity and 

reliability tests with adapted items together as follows.  Items that did not match posited 
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constructs (i.e., loaded content-contradictorily onto another construct in factor analysis) 

were eliminated (Straub et al. 2004).  The final instrument measurements have 

representative contents for industrial, governmental, legal and cultural factors and B2B e-

commerce adoption.  Items were then checked by expert panel and pre-test in the 2001 

survey and reviewed again by the dissertation committee members in the 2007 survey14. 

 

Following the instrument validating steps suggested by Straub (Straub 1989), the next 

question to be considered is construct validity.  It is an issue of operationalization 

between constructs (Straub et al. 2004) and it has to do with the logic of items that 

comprise measures of social constructs (Garson 2002b).  It asks whether the 

measurement items chosen for a given construct, considered together and compared to 

other latent constructs, are a true operationalization of the construct (Straub et al. 2004; 

Straub 1989).  Construct validity is the highest form of validity (Balian 1982).  A good 

construct has a clear operational definition that allows specific indicators to be selected 

for it.  A poor construct is associated with indicators that may be construed as measuring 

something other than the construct (Garson 2002b).  Construct validity is assessed mainly 

through tests of both convergent and discriminant validity.  Convergent validity refers to 

the principle that the measurement items for a given construct should be at least 

moderately correlated among themselves (Garson 2002b).  Poor convergent validity 

among the items for a factor may indicate the need to have more factors in the research 

                                                 
14 From the perspective of validity, the 2001 survey also serves as a pre-test for the 2007 survey instrument 
design. 
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model (Garson 2007f).  Cronbach’s alpha used in this study was able to show convergent 

validity (Garson 2007f). 

 

Discriminant validity refers to the principle that the measurement items for different 

constructs should not be so highly correlated (Garson 2002b).  One method to test 

discriminant validity is to compare the composite scores of the latent constructs against 

the score of each item.  Items should relate more strongly to their own construct than to 

other constructs (Straub et al. 2004).  Results shown in Table 22 indicate the discriminant 

validity of measurements of independent variables.  Four IVs evolved from the 

underlying measurement items did not correlate with each other. 
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Industrial 
pressure

Legal 
adequacy

Governmental 
support

Cultural 
compatibility

Industrial 
pressure 1

Legal 
adequacy 0.110 1

Governmental 
support 0.309 0.151 1

Cultural 
compatibility 0.003 0.365 -0.374 1

IF01 0.856** 0.176 0.416 -0.179

IF04 0.741** 0.223 -0.052 0.249

IF06 0.681** -0.010 0.132 0.146

IF07 0.767** 0.188 0.332 -0.170

IF08 0.811** -0.167 0.395 -0.229

IF09 0.887** 0.086 0.347 0.000

LF01 0.450 0.737** 0.082 0.594*

LF03 0.015 .905** -0.117 0.520*

LF04 0.137 .859** 0.139 0.142

LF05 0.014 .869** 0.289 0.176

GF03 0.202 0.046 0.926** -0.099

GF04 0.233 -0.052 0.885** -0.467

GF05 0.388 0.398 0.850** -0.467

CF01 -0.098 0.491* -0.315 0.880**

CF02 0.143 0.095 -0.324 0.807**
**. Correlation is signif icant at the 0.01 level (2-tailed).
*. Correlation is signif icant at the 0.05 level (2-tailed).  

Table 22: Correlations between items and their latent independent variables 

 

In addition, factor analysis is a favored technique in IS research to assess both 

discriminant and convergent validity (Straub et al. 2004).  Items with high loadings on 

the predicted factors and few or no cross-loadings on other factors in factor analysis of 

this study indicated both forms of construct validity (Garson 2007a; Straub et al. 2004; 

Straub 1989).  Table 23 summarizes the techniques employed in this study to establish 

instrument validity. 

 



160 

Validity Techniques 
Content validity Extensive literature review; expert reviews; judgmental 

comparison with theoretical arguments 
Convergent validity Confirmatory Factor Analysis (CFA); Cronbach’s alpha 
Discriminant validity CFA; Correlations between factors and items; AVE 
Reliability Cronbach’s alpha 

Table 23: Instrument validity and techniques in the firm-level field studies 

 

After the above validation plus reliability test (which I discuss later) of the instrument, 

the next question is raised by internal validity, which asks whether there are unmeasured 

rival variables, other than the independent variables under investigation, for the observed 

effects on the dependent variable (Jenkins 1985; Straub 1989).  Internal validity differs 

from construct validity in that it focuses on alternative explanations of the links between 

constructs while construct validity focuses on the measurement of individual constructs 

(Straub et al. 2004; Straub 1989).  Internal validity was established in this study through 

1) a nearly exhaustive literature review of external factors for e-commerce adoption, 2) 

inclusion of most tested external factors in the instruments, and 3) inclusion of widely 

accepted internal factors as control variables, such as company size, industry and 

nationality. 

 

Upon concluding the data analysis, another validation question is raised: whether the 

variables demonstrate relationships not explained by chance or some true relationships 

are not discovered.  This has to do with statistical validity.  Statistical validity is an 

assessment of the mathematical relationships between variables and the likelihood that 

this mathematical assessment provides a correct picture of the true covariation (Straub 

1989).  It deals with Type I and II errors and statistical significance (Garson 2002b).  It is 
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thus established through an appropriate significance criterion (α level).  Simply stated, 

the α level represents the percentage chance of being wrong, if the null hypothesis is 

rejected (Balian 1982).  If α is set too high, statistical tests can yield false “significant” 

findings and we conclude a relationship when we should not (Type I error).  If α is set too 

low, a true significant finding may not be recognized (Type II error) (Balian 1982).  α is 

usually 0.05 in social science (Garson 2002b).  MIS researchers traditionally use at least a 

0.1 alpha level in their studies (Straub et al. 2004).  Considering the relatively small 

sample sizes in both surveys because of resource constraints, and the exploratory nature 

of the 2001 survey at the starting stage of global e-commerce in particular, statistical 

significance was said to exist if p <= 0.1 in this study.  Baroudi et al. called for “relaxing 

alpha” in MIS research.  The researcher could let α increase above its usual level to 

increase the statistical power of his study, where the sample size was small because the 

research subjects were typically inaccessible, such as corporate executives and managers, 

or because the researcher wished to study a particular group (Baroudi et al. 1989).  The 

setting of alpha in this dissertation also avoided prematurely closing off the avenue of 

continuous study on the institutional environment due to an inability to detect 

significance because of small sample size (Baroudi et al. 1989). 

 

Lastly, external validity has to do with possible bias in the process of generalizing 

conclusions from a sample to a sub-population (Garson 2002b).  It was held in the 2001 

survey of the study, in which the samples were obtained randomly from two typical 

manufacturing industries covering various company sizes, and in four geographic 
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locations representing different levels of institutional environment and e-commerce 

development.  The later statistical results of confidence intervals further upheld the 

external validity (Zhu et al. 2007).  Since the 2007 survey did not aim to generalization 

and had convenience samples, external validity was not a primary issue for the survey. 

 

2) Reliability 

 

Every valid instrument must be reliable as well; that is, the instrument is free from 

measurement errors (Jenkins 1985).  Therefore, reliability evaluates the consistency and 

accuracy of the measurements (Balian 1982; Boudreau et al. 2001; Hawley 1993; Straub 

et al. 2004; Straub 1989).  While construct validity is an issue of measurement between 

constructs, reliability is an issue of measurement within a construct (Straub et al. 2004).  

An internally consistent scale has items that assess different aspects of the same construct 

(Jupp 2006) and the scores of these items correspond highly with each other (Straub et al. 

2004).  That construct can consequently be said to demonstrate acceptable reliability 

(Straub et al. 2004).  Internal consistency measures estimate how consistently 

respondents answer the items within a scale (Garson 2002c).  The most frequently chosen 

measure of internal consistency is Cronbach’s alpha, which measures how well the 

different items complement and correlate with each other in measuring the same 

construct and how well they form a single scale (Jupp 2006).  In addition to estimating 

internal consistency (or called “reliability”) based on average correlation among items 

(Garson 2007b), the formula for Crobach’s alpha also takes into account the number of 



163 

items on the same construct such that the more items, the more reliable a scale will be 

(Garson 2002c).  The widely accepted social science cutoff is that alpha should be 0.60 or 

higher for a set of items to be considered a scale (Garson 2002c)15.  Since most questions 

asked in the surveys were the perceptions of the respondents, and perceptions were less 

consistent than objective instruments, it was hard to assess the reliability.  Nevertheless, 

Table 24 reports the Cronbach’s alpha of each variable in the 2001 and 2007 surveys.  

Most scales possessed internal consistency and were thus reliable.  The reliability in the 

2007 measurements has been improved greatly compared with the 2001 measurements.  

It was further valid in that the instrument items composing each construct were randomly 

arranged in the online survey (Straub et al. 2004).  Moreover, the insignificance of 

Tukey’s nonadditivity test for each set of items in the 2007 instrument showed that there 

was no multiplicative interaction between the cases and the items and that each item was 

linearly related to the total score (Garson 2007b). 

 

Variable Cronbach's 
Alpha

Number of 
items Variable Cronbach's 

Alpha
Number of 

items

Tukey's 
nonadditivity 

sig.
Industrial encouragement 0.841 3 Industrial pressure 0.873 6 0.323

Regulatory effect 0.686 2 Legal adequacy 0.843 4 0.031

Governmental encouragement 0.589 2 Governmental support 0.867 3 0.668

Cultural compatibility - 1 Cultural compatibility 0.592 2 0.318

B2B e-commerce adoption (N/A) B2B e-commerce usage 0.883 7 0.572

2001 Survey 2007 Survey

 
Table 24: Reliability test of variables in the 2001 and 2007 surveys 

 

In general, validity and reliability of operationalization and measurement relates 

mainly to quantitative research (Jupp 2006).  Since qualitative research does not 
                                                 
15 When alpha is 0.70, the standard error of measurement will be more than half (0.55) a standard deviation. 
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operationalize conceptual constructs, reliability and generalizability play a minor role in 

qualitative inquiry (Creswell 2003b).  However, it still faces problems of validity.  In 

ensuring validity in the qualitative part of this study, I first sent back a summary of the 

interview result to each participant and asked him/her to check whether the report 

accurately reflected his/her opinions.  I did not receive any response and assumed the 

participants did not object to the written report.  When reporting the interview results 

later in this dissertation, I try to be as transparent as possible in interpretations, so that the 

reader can form his or her own judgment of the validity (Jupp 2006). 

 

Lastly, use of a single data-gathering method may result in method bias (Straub et al. 

2004).  Various data-gathering methods have their associated biases (Garson 2002b).  I 

used triangulation study-wide, that is, multiple methods, multiple measurements and 

multiple data sources (i.e., survey, secondary data and phone interview at multiple time 

points and multiple levels; refer to the sub-section of “Research Design” in this chapter), 

in order to increase overall validity and reliability in the study by reducing method 

(systematic) error (Garson 2002b; Garson 2007b).  Moreover, using a randomized order 

of items in the web-based questionnaire reduced the contribution of the method itself to 

the pattern of responses, and hence lessened the common methods bias in the 2007 

survey in particular (Straub et al. 2004).  With knowing that to the maximum extent the 

research has been properly designed, data collection has been properly executed, and 

constructs have been properly measured, I can confidently proceed to further data 

analysis in the next chapter. 
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CHAPTER V: DATA ANALYSES AND RESULTS 

 

Following the research design discussed in Chapter IV, this chapter describes the 

analyses of both secondary and primary data and their results, which would allow me to 

test the research model and hypotheses I developed in Chapter III.  Various statistical 

processes were used to describe the data, test the assumptions, measure the linear 

relationships, and assess whether estimates of those relationships could explain a 

significant proportion of the variation in the dependent variable.  Based on the cross-

validated results of analyses on secondary data and primary survey data, I am able to 

make objective inferences and discuss the implications for researchers, managers and 

policy-makers in the next chapter. 

 

Phase I: Secondary Data Analysis 

 

Secondary data analysis is any analysis of data collected by another researcher or 

organization to address a different research question (Hakim 2000).  It is especially 

appropriate for studies that cover large numbers of countries over time (Hakim 2000).  In 

this study, the country-level quantitative data derived from the World Economic Forum 

(WEF) and Economist Intelligence Unit (EIU) covered the major countries around the 

world and created a kind of time series dataset in 2001-2003 and 2006-2007.  The 

secondary analysis of those data provided the basis for this research on the cause-effect 
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relationship between institutional environment and e-commerce adoption at the national 

level. 

 

1) WEF 2001-2002 data analysis 

 

• Descriptive statistics 

 

It is always a good practice to run descriptive statistics first so that the analyst can be 

confident that data are as expected in terms of mean and standard deviations, and that 

there are no out-of-bounds entries beyond the expected range (Garson 2007d).  The 

descriptive statistics of the variables used in the WEF 2001-02 analysis are shown in 

Table 25. 

 

Variable Item Mean Minimum Maximum Std. Deviation

IV-1 Supportive legal framework 4.48 3.10 6.20 0.768

IV-2 Governmetnal support 3.81 1.61 5.47 0.814

     Governmental priority 4.61 2.10 6.40 0.826

     Governmental promotion 3.76 1.20 6.00 1.311

     Online B2G transactions 3.07 1.54 4.20 0.580

DV B2B e-commerce 2.37 1.67 3.43 0.410

     B2B e-commerce transactions 2.38 1.50 3.50 0.410

     Online marketing 2.36 1.60 3.60 0.438  
Table 25: Descriptive statistics of the WEF 2001-02 data (n=75) 

 

• Testing of assumptions 
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Following Garson’s guideline (Garson 2007d), I tested several assumptions for later 

statistical analyses.  First, since outliers could radically alter the outcome of analysis and 

are also violations of normality, simple outliers were sought and defined as cases which 

were more than plus or minus three standard deviations from the mean of the variable.  

Both the independent variables (IVs) and dependent variable (DV) had no extreme values 

outside that range.  Multivariate outliers, which were the cases with extreme values with 

respect to multiple variables, were checked later in the regression model. 

 

Second, since I used three items in the WEF 2001-02 data to measure the 

governmental construct, I tested both unidimensionality and additivity of this construct 

using reliability analysis.  The Cronbach’s Alpha was 0.812, greater than the stringent 

cutoff of 0.7, while Tukey’s nonadditivity significance of this set of items was 0.079, 

larger than 0.05.  Therefore, the three items were considered unidimensional and could be 

combined in the aggregated scale of governmental support.  Similarly, the two items used 

for calculating the dependent variable of B2B e-commerce also passed the 

unidimensional and additivity tests (Cronbach’s alpha = 0.946; Tukey’s nonadditivity 

significance = 0.191). 

 

Third, a normal distribution is assumed by many parametric statistical procedures.  A 

standard normal distribution is one with a mean of 0 and a standard deviation of 1.  Even 

though correlation, regression and other linear techniques are relatively robust against 

non-extreme deviations from normality, I still checked it with all variables.  I assessed 
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visually the histogram of frequencies of each variable.  The z-scores (or standardized 

scores) of skewness (i.e., the tilt in a distribution) and kurtosis (i.e., the peakedness of a 

distribution) were also calculated and checked (i.e., divided skewness and kurtosis by 

their standard errors respectively).  After necessary logarithmic transformations of the 

variables of legal framework and B2B e-commerce, both skewness and kurtosis for each 

variable were within the +1.5 to -1.5 range, and hence indicated that all data were 

normally distributed (the control variable of GDP per capita had already been 

transformed using logarithm) (See Table 26)16. 

 

 Log (Supportive legal 
framework) 

Governmental support Log (B2B e-
commerce-0.5) 

Skewness -0.13 -0.33 -0.14 
Kurtosis -1.19 -0.68 -1.33 

Table 26: Distribution statistics of variables in the WEF 2001-02 data 

 

In addition, a standard test for normality of Shapiro-Wilks W test was conducted with 

each variable.  Since W was insignificantly smaller than 1, the assumption of normality 

of all variables were met (See Table 27). 

 

Variable Statistic df Sig. 
Log (Supportive legal framework) 0.980 75 0.282 

Governmental support 0.984 75 0.468 
Log (B2B e-commerce-0.5) 0.980 75 0.288 

Table 27: Shapiro-Wilks W test of normality of variables in the WEF 2001-02 data (p<0.05) 

 

                                                 
16 From now on, the standardized scores (z-scores) of each variable would be used in all the following data 
analyses (z-score was the original value subtracted by the mean and then divided by the standard deviation). 
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Fourth, since multiple regression models assume linearity, the linear association 

between each IV and DV was tested using both ANOVA test of linearity and curve fitting 

scatterplot in SPSS.  The F significance values for the nonlinear components were both 

below the critical value (i.e., p < 0.05) in each pair of the IV and DV.  The results showed 

that both the legal factor and the governmental factor had linear relationships with the 

DV of B2B e-commerce (See Table 28 and Figures 19-1 and 19-2). 

 

F Sig.

Linearity 73.74 0.000

Deviation from Linearity 1.05 0.428

Linearity 58.35 0.017

Deviation from Linearity 0.49 0.860

E-commerce * Supportive legal framework

E-commerce * Governmental support
 

Table 28: ANOVA test of linearity between IVs and DV in the WEF 2001-02 data 

 

 

Figure 19-1: Scatterplot of legal framework (X axis) against B2B e-commerce (Y axis) 
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Figure 19-2: Scatterplot of governmental support (X axis) against B2B e-commerce (Y axis) 

 

Fifth, a partial correlation between the legal factor and the governmental factor, 

controlled for GDP per capita, was run to check the multicollinearity of the two IVs.  The 

correlation between the two IVs was 0.665, which was below the cutoff value of 0.8, did 

not signal a possible multicollinearity problem here.  Nevertheless, multicollinearity was 

further checked in the later regression model. 

 

Lastly, a runs test was conducted to test for randomness of the sample of the WEF 

2001-02 dataset.  A sample with too many or two few runs suggested that the sample was 

not random.  The 2-tailed significance value of each variable in the runs test result did not 

allow me to reject the null hypothesis that the order of values above and below the mean 

value was random (See Table 29). 
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 Supportive legal framework Governmental support B2B e-commerce 
Cases < Mean 43 39 34 

Cases >= Mean 32 36 41 
Total cases 75 75 75 

Number of Runs 39 36 38 
Z 0.311 -0.568 -0.041 

Asymptotic Sig. (2-tailed) 0.756 0.570 0.968 

Table 29: Runs test of randomness of variables in the WEF 2001-02 data 

 

• Pearson’s correlations and partial correlations 

 

Before I analyzed the correlations between each IV and DV, I tested the additivity of 

two IVs to ensure that there was no interaction effect between them.  The assumption was 

held strongly in this case (Tukey’s nonadditivity significance = 1.000).  Pearson’s 

bivariate correlations were computed first between each IV and DV and the result is 

presented in Table 30.  Both supportive legal framework and governmental support had 

strong positive linear relationships with B2B e-commerce.  Both correlations were 

statistically significant at p<0.01 level (using the Bonferroni approach to control for Type 

I error across the two correlations, a p value of less than 0.025 (= 0.05 / 2) was required 

for significance).  Whenever the firms perceived more supports from the legal framework 

and/or the government in their country, they were involved in more B2B e-commerce in 

that country.  The legal factor could explain about 50% of the variance in businesses’ e-

commerce in different countries, while the governmental factor could explain 61% of the 

variance. 
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 Log (B2B e-commerce-0.5) 
Log (Supportive legal framework) 0.706** 

Governmental support 0.782** 
        **p<0.01 

Table 30: Pearson’s correlations between each IV and DV in the WEF 2001-02 data (n=75) 

 

Partial correlation is the correlation of two variables while controlling for a third or 

more other variables.  It was preferred over the most common Pearson correlation since 

the latter could not separate from the association with the dependent variable the 

covariance shared by the given independent variable with other variables.  The alternative 

technique of partial correlation is commonly used in “causal” modeling of small models 

(i.e., three to five variables) (Garson 2007c), like the model I was using here.  The results 

in Table 31 show the second order partial correlation (i.e., the one controlling for control 

variable and another independent variable in turn), which remained between each IV and 

DV when the variance explained by the control variable of GDP per capita and another 

IV had been removed from both the IV in question and the DV (Garson 2007c).  

Divergent from the result in the previous Pearson correlations, only the relationship 

between governmental support and B2B e-commerce was significant.  The resulting 

partial correlation coefficients represented the amount of variance in the DV accounted 

for by each IV uniquely. 

 

Control variables   
Supportive legal 

framework 
Governmental 

support 
GDP per capita & 
governmental factor 

B2B e-commerce Correlation 0.079  
Significance (2-tailed) 0.508  

GDP per capita & 
legal factor 

B2B e-commerce Correlation  0.386 
Significance (2-tailed)  0.001 

Table 31: Partial correlations between each IV and DV in the WEF 2001-02 data 
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• Multiple regression model 

 

Although correlations were a very useful measure of the linear relationship between 

variables, they gave no indication of the direction of causality and the predictive power of 

variables (Field 2003).  To further test the research model, multiple regression was used.  

Multiple regression is a statistical technique to predict the variance in an interval 

dependent, based on linear combinations of interval, dichotomous or dummy independent 

variables (Garson 2007b).  Based on the research model and its relevant hypotheses, the 

multiple regression equation was specified as following: 

 

B2B e-commerce adoption = b1 * Supportive legal framework + b2 * Governmental support 
+ b3 * GDP per capita + c + e                                                     (1) 

 

In equation (1), the bs were the partial regression coefficients for the IVs, 

representing the amount the DV of B2B e-commerce adoption changed when the 

corresponding IV changed 1 unit and other variables on the right side of the equation 

were held constant.  The c was the constant, where the regression line intercepts the y 

axis, representing the amount the DV would be when all the IVs were 0.  The e was the 

error term reflected in the residuals.  Testing the two hypotheses relevant to the legal and 

governmental factors in the research model was equivalent here to testing whether 

coefficients b1 and b2 were statistically significant. 
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A multiple regression was run on SPSS 16.0 to test additional regression assumptions 

first.  Since the overall research purpose was model testing, hierarchical regression and 

“enter” method was used; that is, in a single step, the control variable was placed in the 

first block of independent variable and two IVs were placed in the second block as a 

group at the same time.  F-tests were used to compute the significance of two added IVs 

to the explanation reflected in R2.  In this way, the importance of supportive legal 

framework and governmental support could be assessed, controlling for the effect of 

GDP per capita. 

 

First, multivariate outliers were cases with extreme values with respect to multiple 

variables (Garson 2007d).  The leverage statistic was used to identify cases which 

influenced the regression model more than others.  All cases had leverage under 0.2.  

Mahalanobis distance was leverage * (n-1), which was also a common measure for 

multivariate outliers.  All cases were lower than 14.8 (= 0.2 * 74).  Cook’s distance was 

another measure on the influence of a case.  All cases’ Cook distance values were below 

the cutoff line of 1.  The standardized DfBeta values were the fourth measure used for 

assessing the influence of a case.  All cases had DfBeta values between -0.5 and 0.5.  The 

casewise diagnostics of standardized residual was the last measure to identify outliers.  

While all cases had standardized residuals between -3.3 and 3.3 (corresponding to the 

0.001 alpha level), I could finally claim that there were no data points that lay outside the 

general linear pattern of which the midline was the regression line (See Table 32).  This 
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result also suggested that no additional explanatory variables needed to be brought into 

the current model and the model did not need re-specification (Garson 2007b). 

 

 Leverage 
value 

Mahalanobis 
distance 

Cook’s 
distance 

DfBeta of 
legal factor 

DfBeta of 
governmental factor 

Standardized 
residual 

Minimum 0.002 0.133 0.000 -0.418 -0.352 -2.387 
Maximum 0.187 13.866 0.110 0.302 0.309 2.367 

Mean 0.040 2.960 0.013 0.000 0.001 0.000 

Table 32: Residuals statistics of the WEF 2001-02 data 
 

Second, to the extent nonlinear relationships were present, multiple regression 

analysis would underestimate the relationship.  The researcher should also test to assure 

that the residuals were dispersed randomly throughout the range of the estimated 

dependent (Garson 2007b).  For both purposes, a simple residual plot of standardized 

residuals (Y axis) against standardized predicted values of the DV (X axis) was observed 

(See Figure 20).  It showed a random pattern and thus no nonlinearity or 

heteroscedasticity (that is, error variance in the regression model was assumed to be 

homoscedastic or equal across the range of the DV) (Garson 2007b).  Similar numbers of 

cases above and below 0 line of the Y axis (41 cases versus 34 cases) also showed the 

evidence of normality of the residuals. 
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Figure 20: Scatterplot of standardized predicted value against residual of the DV 

 

Third, multicollinearity in the regression model was assessed in several ways.  The 

coefficient correlation between two IVs was -0.665 (which absolute value < 0.7).  The 

correlation between each IV and the control variable was also below 0.5.  It suggested 

that multicollinearity might not be a problem.  The tolerance values of two IVs and 

control variable were all greater than 0.2.  On the other hand, the VIF (variance-inflation 

factor) values of all variables were all lower than the cutoff value of 5.  Therefore, the 

problem with multicollinearity was not indicated here.  The condition indices in the 

collinearity diagnostics table in SPSS were another method of flagging excessive 

collinearity in the regression model (Garson 2007b).  Checking the condition indices (no 

values greater than 15) and their corresponding variance proportions of two IVs further 

confirmed that the dataset had no collinearity problem. 
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Fourth, error represented by the residuals should be normally distributed (Garson 

2007b).  A histogram of standardized residuals showed a roughly normal curve (See 

Figure 21-1).  Regression was robust in the face of some deviation from the assumption 

of normally distributed residual error, and thus there was no substantive problem of 

violating this assumption.  An alternative test for the same purpose was the normal 

probability plot.  With the observed cumulative probabilities of occurrence of the 

standardized residuals on the X axis and the expected normal probabilities of occurrence 

on the Y axis, a 45-degree line would appear when observed conformed to normally 

expected.  The P-P plot showed sufficient normality as well (See Figure 21-2).  Finally, 

the formal Shapiro-Wilk test of normality confirmed the normal distribution of the 

standardized residuals (W=0.990, Sig.=0.830). 

 

 
Figure 21-1: Distribution of standardized residuals of the DV 
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Figure 21-2: Normal P-P plot of standardized residuals of the DV 

 

Lastly, the assumption of independent observations (absence of autocorrelation) was 

tested by the Durbin-Watson coefficient (Garson 2007b).  The Durbin-Watson statistic in 

this model was 2.029, which was very close to the value of 2 for independent 

observations. 

 

As all assumptions have been met, the final multiple regression model is shown in 

Tables 33-1 and 33-2.  The result showed that the significant predictor of B2B e-

commerce was governmental support (p<0.01) in 75 countries from the WEF sample in 

2001.  The positive coefficient of this IV confirmed its role as an e-commerce facilitator.  

Whenever support from government increased 1 standard deviation and other 

independents were held constant, the average amount of Log (B2B e-commerce-0.5) 

would increase 0.522 standard deviation.  The effect of supportive legal framework on 

B2B e-commerce was not found significant in the 75 countries of the WEF 2001 sample, 
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when other independents (including GDP per capita) were held constant.  The relative 

importance of two IVs in predicting a country’s B2B e-commerce in this given model 

was 5.7:1, corresponding to the ratio of unique contributions of governmental support and 

supportive legal framework.  Governmental support was almost six times more important 

than supportive legal framework in the prediction. 

 

 
Table 33-1: Multiple regression coefficients for the WEF 2001-02 data 

 

Accordingly, the original regression equation (1) could be re-specified using the 

regression coefficients as following: 

 

Log (B2B e-commerce adoption-0.5) = 0.091 * Log (Supportive legal framework) 
 + 0.522 * Governmental support 
 + 0.238 * Log (GDP per capita) + e                              (2) 

Note: All variables in this equation were standardized scores. 
 

In the model summary (See Table 33-2), R2 in the full regression model17 (with both 

IVs and control variable) showed that 64% of the variance in B2B e-commerce in the 

                                                 
17  Although it is recommended to use adjusted R-square rather than R-square, I reported R-square 
throughout this chapter because there was a small number of three to five independents used in each 
multiple regression model and the differences between R-square and adjusted R-square were minor. 
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WEF 2001-02 sample was explained jointly by governmental support, supportive legal 

framework and GDP per capita, an almost 15% increase compared with the first model 

with only the control variable.  The significant change of F value further confirmed the 

significance of adding two IVs into the regression model in addition to the control 

variable and constant.  In another ANOVA table, the significance of the F value itself 

was also below 0.01, so the overall regression model was significantly better than would 

be expected by chance and I could reject the null hypothesis of no linear relationship of 

B2B e-commerce to the three independents. 

 

 
Table 33-2: Multiple regression model of the WEF 2001-02 data 

 

The standard error of the estimate was 0.61 unit, which was less than the standard 

deviation of the dependent variable (which was 1) and thus an indicator of goodness of 

the model.  I could be 95% confident that the actual mean of B2b e-commerce would be 

within plus or minus 1.96*0.61 = 1.20 units around the observed mean of this sample.  In 

the plot of standardized predicted values vs. observed values, if 100% of the variance was 

explained in this linear relationship, the points would form a straight line.  The percent of 

variance explained in this regression model (64%) and the standard error of estimate with 

95% confidence interval (±1.2) determined what the plot looked like in the following 

figure.  The plot also showed that the U.S., Taiwan and China followed the trend almost 
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perfectly, while Hong Kong was dispersed a little bit upwards from the trend (that is, 

overestimated by the model), but still within the 95% confidence intervals. 

 

 
Figure 22: Scatterplot of observed B2B e-commerce value against predicted value 

 

2) EIU 2003 data analysis 

 

• Descriptive statistics and testing of assumptions 

 

The descriptive statistics of the variables used in the EIU 2003 data analysis are 

shown in Table 34. 
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Variable Item Mean Minimum Maximum Std. Deviation 
IV-1 Supportive legal & 

policy environment 
6.34 2.10 8.90 2.07 

IV-2 Social & cultural 
compatibility 

6.47 2.50 9.30 1.96 

DV E-commerce adoption 5.51 1.00 9.10 2.47 

Table 34: Descriptive statistics of the EIU 2003 data (n=60) 

 

There were no extreme values outside the range of plus or minus 3 standard 

deviations from the mean in both IVs and DV.  However, several outliers made all three 

variables not normally distributed.  After 12 cases dropped, all variables’ distribution 

statistics fell in the normality range of -2 to +2 (See Table 35).  Even though the Shapiro-

Wilks W statistics for variables of the legal & policy environment and e-commerce 

adoption were still low and only insignificant at p<0.01 level, I still assumed that the later 

correlation and regression analyses were robust enough to handle these non-extreme 

deviations from normality. 

 

 Supportive legal & 
policy environment 

Social & culture 
compatibility 

E-commerce 
adoption 

Skewness -0.27 0.34 0.10 
Kurtosis -1.63 -1.17 -1.79 

Shapiro-Wilk W 0.948 0.971 0.950 
df 48 48 48 

Sig. 0.034 0.268 0.039 

Table 35: Distribution statistics of variables in the EIU 2003 data (p<0.01) 

 

Both ANOVA test of linearity and linear curve fitting scatterplot showed the linear 

association between each IV and e-commerce adoption (See Table 36 and Figures 23-1 

and 23-2). 
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F Sig.

Linearity 379.71 0.000

Deviation from Linearity 1.41 0.244

Linearity 268.13 0.000

Deviation from Linearity 1.50 0.165

E-commerce adoption* Supportive 
legal & policy environment

E-commerce adoption* Social & 
cultural compatibility

 
Table 36: ANOVA test of linearity between IVs and DV in the EIU 2003 data 

 

 
Figure 23-1: Scatterplot of legal & policy environment against e-commerce adoption 
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Figure 23-2: Scatterplot of social & cultural compatibility against e-commerce adoption 

 

A partial correlation between the legal & policy factor and the social & culture factor, 

controlled for GDP per capita, was run to check multicollinearity of the two IVs.  The 

correlation was 0.641, which was below the cutoff value of 0.8.  It did not signal a 

possible multicollinearity problem. 

 

Lastly, the runs test showed that the assumption of randomness of the sample of the 

EIU 2003 dataset could be established (See Table 37). 

 

 Supportive legal & 
policy environment 

Social & cultural 
compatibility 

E-commerce 
adoption 

Cases < Mean 24 27 22 
Cases >= Mean 24 21 26 

Total cases 48 48 48 
Number of Runs 23 23 23 

Z -0.438 -0.334 -0.392 
Asymptotic Sig. (2-tailed) 0.662 0.739 0.695 

Table 37: Runs test of randomness of variables in the EIU 2003 data 
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• Pearson’s correlations and partial correlations 

 

First, the Tukey’s nonadditivity significance = 1.000, which showed that there were 

no interaction effects between two IVs.  Second, Pearson’s correlation results were 

presented in Table 38.  Both supportive legal & policy environment and social & cultural 

compatibility had strong positive linear relationships with e-commerce adoption.  Both 

correlations were statistically significant at p<0.01 level (a p value of less than 0.025 was 

required).  Whenever the country had more supportive legal & policy environment or 

more compatible social culture, e-commerce was more prevalent in that country.  The 

legal & policy factor could explain about 87% of the variance in e-commerce adoption in 

different countries, while the cultural factor could explain for 83%. 

 

 E-commerce adoption 
Supportive legal & policy environment 0.931** 

Social & cultural compatibility 0.910** 
        **p<0.01 

Table 38: Pearson’s correlations between each IV and DV in the EIU 2003 data (n=48) 

 

Similarly, the partial correlation results reported in Table 39 showed that both IVs 

had significant correlations with e-commerce adoption, even after the variance explained 

by GDP per capita and another IV had been removed.  Supportive legal & policy 

environment uniquely accounted for about 39% of the variance in e-commerce adoption, 

while social & cultural compatibility uniquely accounted for 9% variance of e-commerce 

adoption. 
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Control variables   
Legal & policy 
environment 

Social & cultural 
compatibility 

GDP per capita & Social 
& cultural compatibility 

E-commerce 
adoption 

Correlation 0.621  
Significance (2-tailed) 0.000  

GDP per capita & Legal 
& policy environment 

E-commerce 
adoption 

Correlation  0.294 
Significance (2-tailed)  0.047 

Table 39: Partial correlations between each IV and DV in the EIU 2003 data 

 

• Multiple regression model 

 

Based on the research model and its relevant hypotheses, the multiple regression 

equation using the EIU 2003 data was specified as following: 

 

  E-commerce adoption = b1 * Supportive legal & policy environment 
+ b2 * Social & cultural compatibility 
+ b3 * GDP per capita + c + e                                                      (3) 

 

First, all residuals statistics were used to check for multivariate outliers.  The results 

are shown in Table 40 after one influential outlier of Brazil (its studentized deleted 

residual even lower than the -3.3 cutoff line) was dropped.  The leverage values of all 

cases passed the criterion of 0.5.  The Mahalanobis distances of all cases were less than 

23 (= 0.5 * 46).  The Cook’s distances of all cases were below the cutoff line of 1.  All 

cases had |DfBeta values| < 1.  Finally, no standardized residuals lay outside the range of 

-3.3 to 3.3. 
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 Leverage 
value 

Mahalanobis 
distance 

Cook’s 
distance 

DfBeta of 
legal factor 

DfBeta of 
cultural factor 

Standardized 
residual 

Minimum 0.003 0.124 0.000 -0.556 -0.724 -2.657 
Maximum 0.436 20.053 0.191 0.589 0.326 1.980 

Mean 0.064 2.936 0.020 0.001 -0.001 0.000 

Table 40: Residuals statistics of the EIU 2003 data (n=47) 

 

Second, a simple residual plot of standardized residuals against standardized 

predicted values of e-commerce adoption showed a random pattern and thus no problems 

of nonlinearity and heteroscedasticity (See Figure 24).  Similar numbers of cases above 

and below 0 line of the Y axis (24 cases versus 23 cases) also showed evidence of 

normality of the residuals (errors). 

 

 
Figure 24: Scatterplot of standardized predicted value against residual of the DV 

 

Third, the coefficient correlation between the legal & policy factor and the social & 

cultural factor was -0.641, the absolute value of which was lower than the criterion of 0.7.  

The correlation between each IV and the control variable was also below 0.6.  No VIF 
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values exceeded the criterion of 10 and no condition indices in the formal collinearity 

diagnostics approached 10.  Therefore, I determined the multicollinearity was not a 

serious issue here. 

 

Fourth, both the histogram and P-P plot of the standardized residuals of e-commerce 

adoption were used to check whether the errors were normally distributed.  Both showed 

adequate normality (See Figures 25-1 and 25-2).  The formal Shapiro-Wilk test also 

confirmed the normal distribution of the residual (W=0.988, Sig.=0.910). 

 

 
Figure 25-1: Distribution of standardized residuals of the DV 
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Figure 25-2: Normal P-P plot of standardized residuals of the DV 

 

Lastly, the Durbin-Watson statistic was 1.943, close enough to 2 to show the absence 

of autocorrelations and thus the independence of all cases. 

 

As all assumptions had been met, the final multiple regression model is shown in 

Tables 41-1 and 41-2.  The result showed that both supportive legal & policy 

environment and social & cultural compatibility were the significant predictors of e-

commerce adoption (p<0.05) in 47 countries of the EIU sample in 2003.  The positive 

coefficients of both IVs confirmed their roles as e-commerce facilitators.  Whenever the 

legal & policy factor increased 1 standard deviation and other independents (including 

GDP per capita) were held constant, the average amount of e-commerce adoption would 

increase 0.556 standard deviation.  Whenever the social & cultural factor increased 1 

standard deviation, the e-commerce adoption would increase 0.288 standard deviation.  
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The relative importance of the two IVs in predicting a country’s e-commerce adoption in 

this given model was 1.9:1, corresponding to the ratio of unique contributions of 

supportive legal & policy environment and social and cultural compatibility.  The legal 

factor was almost twice as important as the cultural factor.  It was also notable that the 

standard error for each regression coefficient was low, making the confidence interval 

narrow and indicating a good prediction. 

 

 
Table 41-1: Multiple regression coefficients for the EIU 2003 data 

 

Accordingly, the original regression equation (3) could be re-specified using the 

regression coefficients as following: 

 

E-commerce adoption = 0.552 * Supportive legal & policy environment 
          + 0.286 * Social & cultural compatibility 
          + 0.153 * Log (GDP per capita) – 0.020 + e                                  (4) 

Note: All variables in this equation were standardized scores. 

 

In the model summary (See Table 41-2), R2 in the full regression model (with both 

IVs and control variable) showed that 92% of the variance in e-commerce adoption in the 

EIU 2003 sample was explained jointly by legal & policy environment, social & cultural 
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compatibility and GDP per capita, almost 18% increases compared with the first model 

with only the control variable.  The significant change of F value further confirmed the 

significance of adding the two IVs into the regression model in addition to the control 

variable and constant.  In another ANOVA table, the significance of the F value itself 

was also below 0.01, so the overall regression model was significantly better than would 

be expected by chance and I could reject the null hypothesis of no linear relationship of e-

commerce adoption to the three independents. 

 

 
Table 41-2: Multiple regression model of the EIU 2003 data 

 

The standard error of the estimate was 0.29 units, which was remarkably less than the 

standard deviation of the dependent variable and thus an indicator of goodness of the 

model.  I could be 95% confident that the actual mean of e-commerce adoption would be 

within plus or minus 1.96*0.29 = 0.57 units around the observed mean of this sample.  In 

the plot of standardized predicted values vs. observed values (See Figure 26), the U.S., 

China and Hong Kong followed the trend closely, while Taiwan was dispersed a little bit 

downwards from the midline of the regression line (that is, underestimated by the model), 

but still within the 95% confidence intervals. 
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Figure 26: Scatterplot of observed e-commerce adoption value against predicted value 

 

3) Combining WEF 2001-02 and EIU 2003 data analysis 

 

After conducting statistic analyses on the WEF 2001-02 data and the EIU 2003 data 

separately, I decided to combine the variables in both datasets and conduct an additional 

regression analysis.  It is a common practice in secondary data analysis to extend a single 

dataset by adding data from other sources in order to obtain a richer basis for the study 

(Hakim 2000).  The WEF data had two IVs corresponding to the research model, 

governmental support and supportive legal framework.  The EIU data had two IVs, 

supportive legal & policy environment and social & cultural compatibility.  Combining 

these variables together, I could have three IVs in the secondary data at Phase I 

corresponding to the research model.  I was particular interested in testing the cultural 

factor when the effects of both governmental and legal factors existed. 
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Fifty-four countries had available data for variables in both WEF and EIU datasets.  

Since the EIU 2003 data mixed legal and governmental factors together, the first IV in 

this combined secondary data analysis was defined as governmental support using the 

following formula: 

 

Governmental support =  WEF governmental support +  EIU supportive legal & policy environment 
(Cronbach’s Alpha = 0.871, Tukey’s nonadditivity significance = 1.000) 

 

The second IV in this combined data analysis was defined as legal adequacy using 

the following formula: 

 

Legal adequacy =  WEF supportive legal framework +  EIU supportive legal & policy environment 
(Cronbach’s Alpha = 0.845, Tukey’s nonadditivity significance = 1.000) 

 

The third IV was the same as the social & cultural compatibility in the EIU dataset.  

The control variable was still the GDP per capita.  Since the EIU 2003 data also mixed 

business and consumer e-commerce adoption, the DV in this combined data analysis was 

defined as B2B e-commerce adoption using the following formula: 

 

B2B e-commerce adoption =  WEF B2B e-commerce +  EIU e-commerce adoption 
(Cronbach’s Alpha = 0.871, Tukey’s nonadditivity significance = 1.000) 

 

Lastly, since the WEF data and EIU data were on different measurement scales (7-

point of WEF data vs. 10-point EIU data), all variables were converted to standardized 

scores before being used in the combinations.  After following the procedures in the last 
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two secondary analyses, no serious assumption problems were found and a multiple 

regression was performed on this dataset of combined variables.  The results showed that 

both governmental support and social & cultural compatibility were the significant 

predictors of B2B e-commerce adoption (p<0.05) in 54 countries of the combined WEF 

and EIU sample in 2001-03 (See Table 42).  The positive coefficients of both IVs 

confirmed their roles as e-commerce facilitators.  The effect of legal adequacy on B2B e-

commerce in the 54 countries sample was not found significant and its coefficient was 

even negative.  The relative importance of the three IVs in predicting a country’s B2B e-

commerce adoption in this given model was about 6.6:5.2:-1, corresponding to the ratio 

of unique contributions of governmental support, social & cultural compatibility and 

legal adequacy.  The R2-related statistics indicated a goodness of fit of the estimate model. 

 

 
Table 42: Multiple regression coefficients for the combined WEF-EIU data 

 

Assuming the secondary data analyses at Phase I focused on the same independent 

and dependent variables and used the same control variable, I was able to integrate results 

data from the analyses to conduct a meta-analysis and produce an overall estimate of 
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effect coefficient for each relationship (Garson 2002).  Table 43 is a meta-analytic table 

summarizing the results of Phase I secondary data analyses.  Using this meta-analytic 

table, I conducted a simple T test to see whether the multiple regression coefficients of 

three IVs across three sample analyses differed from the value of 0 significantly (See 

Table 44).  The result shows that the governmental factor was the strongest predictor for 

B2B e-commerce in Phase I secondary analysis (mean difference from 0 was 0.557, 

significance (2-tailed) was at p<0.005 level).  The regression coefficient of the legal 

factor was not significantly different from 0 and there were too few cases to measure the 

cultural factor. 

 

Independent variable WEF 2001-02 (n=75) EIU 2003 (n=47) WEF-EIU (2001/03) (n=54) 
Governmental 

support 
Coefficient: 

0.522 
Significant 
(p<0.01) Coefficient: 

0.556 
Significant 
(p<0.01) 

Coefficient: 
0.593 

Significant 
(p<0.01) 

Legal adequacy Insignificant Insignificant 
Cultural 

compatibility (n/a) Coefficient: 
0.288 

Significant 
(p<0.05) 

Coefficient: 
0.466 

Significant 
(p<0.05) 

Dependent variable B2B e-commerce E-commerce adoption B2B e-commerce adoption 

Table 43: Meta-analytic table of the results of Phase I secondary analyses 

 

 
Table 44: T test of the regression coefficients in Phase I secondary analyses (p<0.05) 

 

4) Scores of institutional environment and e-commerce for four focused economies 
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The following firm-level primary survey in 2001 focused on four economies—the 

U.S., China, Taiwan and Hong Kong.  Their standardized scores of institutional 

environment and e-commerce adoption in the secondary data at Phase I are shown in the 

following figure.  The correlations between each IV and DV in these four focused 

economies were consistent with what I found in all countries (See Table 45).  Based upon 

all the results I had so far, I was confident to move on to the primary survey analysis 

discussed in the next section. 

 

 

Figure 27: Z-scores of institutional environment and e-commerce adoption for four 

focused economies at Phase I (2001/03) 

 

E-commerce adoption Governmental support National culture compatibility Legal adequacy 
Pearson correlation 0.952 0.949 0.829 

Significance (2-tailed) 0.048 0.051 0.171 
N 4 4 4 

Table 45: Correlations between each IV and DV in four focused economies at Phase I 
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Phase I: The 2001 Primary Survey Analysis 

 

Since the dependent variable in the 2001 survey was dichotomous, a binary logistic 

regression was used for data analysis.  Based on the research model and the underlying 

principles of logistic regression, the equation for predicting the probability of adoption 

given four predictors was specified as follows: 

 

1( )
1 ZP Adopter

e−=
+

, where 

                            0 1 2 3 4 i i j j
i j

Z IE RE GE CC C Iβ β β β β δ λ= + + + + + +∑ ∑            (5) 

 

In equation (5) P(Adopter) was the probability of (dependent variable = 1) occurring, 

e was the base of natural logarithms, 0β  was the constant, and 1 2 3 4, , ,β β β β  were the 

coefficients attached to the predictors.  IE stood for industrial encouragement, RE for 

regulatory effect, GE for governmental encouragement, CC for cultural compatibility, iC  

(i=1, 2, 3, 4) for country dummies, and jI  (j=1, 2, 3) for industry dummies.  The 

resulting value from equation (5) was a probability value that varied between 0 and 1.  A 

value close to zero meant that the firm was very unlikely to be e-commerce adopter; a 

value close to 1 meant that the firm was very likely to be an adopter.  Testing the four 

hypotheses in the research model was equivalent to testing whether coefficients 

1 2 3 4, , ,β β β β  were statistically significant. 
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1) Testing of assumptions 

 

First, since the values of four IVs were factor scores derived from factor analysis with 

orthogonal rotation, the independents were assumed to be uncorrelated, and the “no 

multicollinearity” assumption for logistic regression was satisfied (See (Zhu et al. 2007)). 

 

A logistic regression was then run on SPSS 12.0.  Since the analysis purpose was 

model testing, the “enter” method was used because stepwise techniques would be 

influenced by random variation in the data and so seldom gave replicable results if the 

model was retested within the same sample.  All independent variables and control 

variables were placed into the regression model in two blocks respectively.  The full 

sample analysis contained N = 101 cases after the listwise deletion of missing values. 

 

The residuals saved from output were examined in order to check whether there were 

substantial outliers or influential cases in the sample.  To assess any outliers, the standard 

residual, normalized residual and deviance value were examined.  Any value outside of 

± 2.5 should cause for concern.  To assess any influential cases, Cook’s influence 

statistics, leverage value and DfBeta were checked.  Any value greater than 1 indicated a 

possible influential case.  Selected residuals’ statistics are reported in Table 46.  All cases 

had Cook’s distances and DfBetas less than 1, and leverage values close to the expected 
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value of 0.118.  Therefore there were no influential cases in the data.  Both standard 

residuals and deviance had values of less than ± 2.5, but the minimum value of 

normalized residuals was below -0.3, indicating there might be outliers that could affect 

the regression model.  The casewise list of outliers in the SPSS output identified such 

cases.  Three outliers were removed from the data and regression was performed again. 

 

  
Cook's 

influence 
Leverage 

value 
Standard 
residual 

Normalized 
residual 

Deviance 
value 

DfBeta for 
FAC1_1 

DfBeta for 
FAC2_1 

DfBeta for 
FAC3_1 

DfBeta for 
FAC4_1 

Mean 0.11 0.10 0.06 -0.02 0.05 -0.00 -0.00 0.00 0.00 
Minimum 0.00 0.01 -2.34 -3.51 -2.28 -0.12 -0.14 -0.14 -0.11 
Maximum 0.69 0.37 1.77 1.82 1.71 0.08 0.09 0.13 0.06 

Table 46: Residuals statistics of the 2001 survey data 

 

2) Logistic regression model 

 

The final logistic regression model (See Table 47) showed that the most significant 

predictors of B2B e-commerce adoption were industrial encouragement and 

governmental encouragement (both p<0.01).  The positive coefficients of these two 

variables confirmed their roles as adoption facilitators.  Whenever encouragement from 

the industry or the government increases 1 unit, the odds of adopting e-commerce 

increase by a factor of 2.8 and 3.1 respectively, controlling for other variables in the 

model.  Furthermore, the confidence interval statistics indicated that the positive 

                                                 
18 Expected value of leverage = (k+1)/N, where k=number of predictors, N=sample size. 
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relationships found in this sample between industrial/governmental encouragement and e-

commerce adoption could be held for the whole firm population19 (See (Zhu et al. 2007)). 

 

Estimates             
 Variable Logistic Coefficient Std. Error Wald Statistic p-value Odds Ratio 
 Industrial encouragement 1.030*** 0.337 9.351 0.002 2.802 
 Governmental encouragement 1.140*** 0.399 8.168 0.004 3.128 
 Cultural compatibility 0.542* 0.293 3.425 0.064 1.719 
 Regulatory effect 0.313 0.301 1.084 0.298 1.368 
 Country dummies   15.620 0.001  
         China vs. US -3.520**** 0.987 12.712 0.000 0.030 
         Taiwan vs. US -1.763 1.112 2.515 0.113 0.171 
         Hong Kong vs. US -0.889 0.997 0.795 0.373 0.411 
 Industry dummies   4.359 0.113  
          Textile vs. Electronics -1.312** 0.633 4.294 0.038 0.269 
Goodness-of-fit      
 Initial -2 log likelihood: 128.876  Final -2 log likelihood: 82.013  
 Model chi-square test: Chi-square=46.863 p=0.000    
 Hosmer-Lemeshow test: Chi-square=12.893 p=0.116    
 Nagelkerke R2: 0.520     
Predictive accuracy      
  Predicted %Correct   
   Non-adopter Adopter   
 Observed      
 Non-adopter 25 11 69.4   
 Adopter 9 53 85.5   
 Overall percentage   79.6   
  Null model     63.3     
****p<=0.001; ***p<0.01; **p<0.05; *p<0.1.     

Table 47: Logistic model for B2B e-commerce adoption in the 2001 survey data 

 

The effect of cultural compatibility on B2B e-commerce adoption was marginally 

significant (p<0.1) and positive, roughly consistent with prior literature that culture 

would play a role in e-commerce adoption decisions.  As firms perceived more cultural 

compatibility with e-commerce, chances for firms to adopt e-commerce also increased.  

However, the confidence interval across value of 1 indicated that the significant 

relationship between cultural compatibility and e-commerce adoption found in this 

sample could not be generalized to the whole population. 
                                                 
19  Both lower and upper values of 95% confidence intervals for industrial encouragement and 
governmental encouragement odds ratios were greater than 1. 
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The last independent variable of regulatory effect had a positive but insignificant 

effect on B2B e-commerce adoption.  Of the control variables, country was significant 

(p<0.001), as firms in China were found to have significantly lower probabilities to adopt 

e-commerce than the U.S. firms while the differences between Taiwan/Hong Kong and 

US firms were not significant.  Although the industry control variable did not generally 

test significant, textiles firms had a significantly (p<0.05) lower chance of adoption than 

electronics firms. 

 

The full model explained approximately20 52% of the variance of the dependent 

variable.  Goodness-of-fit of the model was assessed successfully with all measures 

available in SPSS output, suggesting that the model was well-fitted to the data.  First, the 

difference between initial -2 log likelihood (-2LL) and -2LL of the full model showed the 

improvement in fit that the independent variables made compared to the null model (with 

only the constant).  Significance in the model chi-square test (i.e., the “log-likelihood test) 

(p<0.001) further justified the entry of the all-independents model from the constant-only 

model.  Second, the insignificance in Hosmer and Lemeshow test (p>0.05) failed to reject 

the null hypothesis that there was no difference between the observed and model-

predicted values of the DV, implying a good model fit as well. 

 

                                                 
20 Unlike the one in ordinary least squares (OLS) regression, logistic R-square measures are not estimates 
of actual percent of variance explained. 



202 

The predictive accuracy of the logistic model was also assessed by checking the 

classification table.  The overall accuracy of classification was raised by 16.3% from the 

constant-only model, leading to a conclusion that the logistic model had a much higher 

predictive power. 

 

Adding the regression coefficient data from the Phase I primary survey to the 

secondary meta-analytic table, a new simple T test shows that the governmental factor 

was still the strongest predictor for B2B e-commerce in Phase I (mean difference from 0 

was significant at p<0.05 level) (See Table 48).  The cultural factor was another strong 

predictor, which coefficient value was also significantly different from 0.  To summarize 

at the end of the Phase I investigation, I found the results in secondary data analyses 

cross-validated the results in the primary survey analysis.  Comparing both results, I 

found it was statistically consistent that the governmental support and the national 

cultural compatibility had significant and positive impacts on B2B e-commerce adoption 

at the early stage of e-commerce development around 2001.  On the other hand, I did not 

find in either country-level data or firm-level data that the legal/regulatory environment 

played an important role in the business decision of e-commerce adoption.  The industrial 

factor demonstrated a strong effect in the Phase I primary survey.  It was further 

investigated in Phase II due to the unavailability of the industrial variable in the Phase I 

country-level data. 

 



203 

 
Table 48: T test of the regression coefficients in Phase I (p<0.05) 

 

Phase II: Secondary Data Analysis 

 

1) WEF 2006-2007 data analysis 

 

• Descriptive statistics 

 

The descriptive statistics of the variables used in the WEF 2006-2007 data analysis 

are shown in Table 49.  The Cronbach’s Alpha was 0.924 for the three items of industrial 

construct and 0.958 for the three items of governmental construct, indicating 

unidimensionality of those items to be combined into aggregated scales. 

 

Variable Item Minimum Maximum Mean Std. Deviation

IV-1 Industrial environment 2.92 6.25 4.62 0.79

    Local competition intensity 2.31 6.18 4.78 0.76

    Local supplier quality 2.66 6.59 4.37 0.99

    Firm-level technology absorption 3.19 6.50 4.72 0.79

IV-2 Governmental support 2.48 6.13 4.25 0.75

    Governmental priority 2.79 6.32 4.66 0.72

    Governmental promotion 2.44 5.90 4.10 0.76

    Governmental vision 1.96 6.18 3.99 0.85

IV-3 Legal adequacy 1.47 5.73 3.73 1.08

DV B2B e-commerce usage 1.94 6.14 3.90 0.97  
Table 49: Descriptive statistics of the WEF 2006-07 data (n=122) 
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• Testing of assumptions 

 

Since several variables had the normality problem, two outliers were dropped and 

transformations were performed using the square root for the industrial factor minus 0.5, 

quartic root for the legal factor, and logarithm for the e-commerce usage minus 0.5.  

After that, all variables’ distribution statistics fell in the normality range of -2 to +2 (See 

Table 50).  Even though the legal adequacy still did not pass the Shapiro-Wilks W test 

after the transformation, I assumed that the later regression analysis would be robust 

enough to handle the non-extreme deviation from normality. 

 

 Sqrt (Industrial 
environment-0.5) 

Governmental 
support 

Quartic root 
(Legal adequacy) 

Log (B2B e-
commerce usage-0.5) 

Skewness -0.17 -0.05 -0.81 -0.56 
Kurtosis -1.87 -0.97 -1.92 -0.98 

Shapiro-Wilk W 0.978 0.989 0.968 0.985 
df 120 120 120 120 

Sig. 0.042 0.465 0.005 0.198 

Table 50: Normality statistics of variables in the WEF 2006-07 data 

 

Both ANOVA test of linearity and linear curve fitting scatterplot showed the linear 

association between each IV and B2B e-commerce usage (See Table 51 and Figures 28-1, 

28-2 and 28-3).  One outlier of Algeria was identified after checking linearity and then 

dropped. 
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F Sig.

Linearity 650.08 0.000

Deviation from Linearity 1.39 0.312

Linearity 150.06 0.000

Deviation from Linearity 2.98 0.083

Linearity 380.73 0.000

Deviation from Linearity 1.20 0.330

B2B e-commerce usage* 
Industrial environment

B2B e-commerce usage* 
Governmental support

B2B e-commerce usage* 
Legal adequacy  

Table 51: ANOVA test of linearity between IVs and DV in the WEF 2006-07 data 

 

 
Figure 28-1: Scatterplot of industrial environment against e-commerce usage 
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Figure 28-2: Scatterplot of governmental support against e-commerce usage 

 

 
Figure 28-3: Scatterplot of legal adequacy against e-commerce usage 

 

Lastly, the runs test showed the randomness of the sample of the WEF 2006-07 

dataset (See Table 52). 
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 Industrial 
environment 

Governmental 
support 

Legal 
adequacy 

B2B e-commerce 
usage 

Cases < Mean 57 56 56 59 
Cases >= Mean 62 63 63 60 

Total cases 119 119 119 119 
Number of Runs 51 57 53 55 

Z -1.733 -0.609 -1.348 -1.012 
Asymptotic Sig. (2-tailed) 0.083 0.543 0.178 0.312 

Table 52: Runs test of randomness of variables in the WEF 2006-07 data 

 

• Pearson’s correlations and partial correlations 

 

First, the Tukey’s nonadditivity significance of three IVs was 0.170, showing no 

interaction effects between them.  Second, Pearson’s correlation results were presented in 

Table 53.  All IVs had strong positive linear relationships with B2B e-commerce usage.  

All three correlations were statistically significant at p<0.01 level (a p value of less than 

0.017 was required).  Whenever the firms perceived better industrial environment, more 

governmental support, and/or better-developed and enforced laws relating to IT in their 

country, they were more extensively using B2B e-commerce in that country.  The 

industrial, governmental and legal factors could in turn explain about 82%, 34% and 75% 

of the variance in e-commerce usage in different countries, in their respective linear 

relationships with e-commerce. 

 

 B2B e-commerce usage 
Industrial environment 0.906** 
Governmental support 0.579** 

Legal adequacy 0.864** 
     **p<0.01 

Table 53: Pearson’s correlations between IVs and DV in the WEF 2006-07 data (n=119) 



208 

 

Third, the partial correlation results are reported in Table 54.  Industrial environment 

and legal adequacy still had significant correlations with B2B e-commerce usage.  They 

accounted respectively for about 32% and 9% of variance in e-commerce usage.  

However, the relationship between governmental support and e-commerce usage became 

insignificant after being controlled for other variables.  Its coefficient was even negative. 

 

Control variables   
Industrial 

environment 
Governmental 

support 
Legal 

adequacy 
GDP per capita & 
Governmental support 
& Legal adequacy 

B2B e-commerce 
usage 

Correlation 0.567   
Significance 0.000  

 
GDP per capita & Legal 
adequacy & Industrial 
environment 

B2B e-commerce 
usage 

Correlation  -0.053  
Significance 

 
0.573 

 
GDP per capita & 
Industrial environment & 
Governmental support 

B2B e-commerce 
usage 

Correlation   0.223 
Significance 

 
 0.016 

Table 54: Partial correlations between each IV and DV in the WEF 2006-07 data 

 

• Multiple regression model 

 

Based on the research model and its relevant hypotheses, the multiple regression 

equation using the WEF 2006-07 data was specified as follows: 

 

B2B e-commerce usage = b1 * Industrial environment + b2 * Governmental support 
       + b3 * Legal adequacy + b4 * GDP per capita + c + e                       (6) 

 

First, all residuals statistics were used to check for multivariate outliers (See Table 

55).  No influential outliers were identified at this step. 
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 Leverage 
value 

Mahalanobis 
distance 

Cook’s 
distance 

DfBeta of 
industrial 

factor 

DfBeta of 
governmental 

factor 

DfBeta of 
legal 
factor 

Standardized 
residual 

Minimum 0.003 0.301 0.000 -0.222 -0.246 -0.561 -2.715 
Maximum 0.183 21.629 0.125 0.433 0.665 0.214 2.419 

Mean 0.034 3.966 0.008 0.000 0.001 -0.001 0.000 

Table 55: Residuals statistics of the WEF 2006-07 data 

 

Second, a simple residual plot showed a random pattern and thus no problems of 

nonlinearity and heteroscedasticity.  Similar numbers of cases above and below 0 line of 

the Y axis (64 cases versus 55 cases) also showed evidence of normality of the residuals 

(errors). 

 

Third, no serious multicollinearity problems were identified.  Fourth, both the 

histogram and P-P plot of the standardized residuals of B2B e-commerce usage showed 

close enough normality.  Lastly, the Durbin-Watson statistic was 2.388, which was still 

within the range between 1.5 and 2.5 and hence indicated the independence of all cases. 

 

The final multiple regression model is shown in Tables 56-1 and 56-2.  Both 

industrial environment and legal adequacy were the significant predictors of B2B e-

commerce usage (p<0.05) in 119 countries of the WEF sample in 2006-07.  The positive 

coefficients of both IVs confirmed their roles as e-commerce facilitators.  The effect of 

governmental support on B2B e-commerce usage was not significant and its coefficient 

was even negative.  The relative importance of three IVs in predicting a country’s B2B e-

commerce usage in this given model was about 22:8:-1, corresponding to the ratio of 

unique contributions of industrial environment, legal adequacy and governmental support.  
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The industrial factor had more than twice the impact of legal adequacy on e-commerce 

usage and more than 20 times the influence of governmental support in 2006-07.  It was 

also notable that the standard error for each regression coefficient was low, making the 

confidence interval narrow and indicating a good prediction. 

 

 
Table 56-1: Multiple regression coefficients for the WEF 2006-07 data 

 

Accordingly, the original regression equation (6) could be re-specified using the 

regression coefficients as follows: 

 

Log (B2B e-commerce usage-0.5) = 0.662 * Sqrt (Industrial environment-0.5) 
         - 0.030 * Governmental support 

             + 0.235 * Quartic root (Legal adequacy) 
        + 0.071 * Log (GDP per capita) + e                                   (7) 

Note: All variables in this equation were standardized scores. 
 

In the model summary (See Table 56-2), R2 in the full regression model (with all 

three IVs and control variable) indicated that 83% of the variance in B2B e-commerce 

usage in the WEF 2006-07 sample was explained jointly by industrial environment, legal 

adequacy, governmental support and GDP per capita.  There was a large 32% increase 
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compared with the first model with only the control variable.  The significant change of F 

value further confirmed the significance of adding the three IVs into the regression model.  

In another ANOVA table, the significance of the F value itself was also below 0.01, so 

the overall regression model was significantly better than would be expected by chance 

and I could reject the null hypothesis of no linear relationship of B2B e-commerce usage 

to the four independents. 

 

 
Table 56-2: Multiple regression model of the WEF 2006-07 data 

 

The standard error of the estimate was 0.41 unit, which was less than the standard 

deviation of the dependent variable and thus an indicator of goodness of the model.  I 

could be 95% confident that the actual mean of e-commerce usage would be within plus 

or minus 1.96*0.41 = 0.80 unit around the observed mean of this sample.  In the plot of 

standardized predicted values vs. observed values (See Figure 29), all four regions of the 

U.S., China, Taiwan and Hong Kong followed the trend closely. 
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Figure 29: Scatterplot of observed e-commerce usage value against predicted value 

 

2) EIU 2007 data analysis 

 

• Descriptive statistics and testing of assumptions 

 

The descriptive statistics of the variables used in the EIU 2007 data analysis are 

shown in Table 57. 

 

Variable Item Minimum Maximum Mean Std. Deviation 
IV-1 Supportive legal environment 2.10 9.70 6.73 1.84 
IV-3 Governmental support 2.50 9.85 6.33 2.08 
IV-2 Social & cultural compatibility 3.00 8.80 6.01 1.53 
DV E-commerce adoption 2.50 9.50 6.37 2.08 

Table 57: Descriptive statistics of the EIU 2007 data (n=69) 

 

Since several variables had the normality problem in this EIU data, transformation 

was necessary and performed using different normalizing methods.  Specifically speaking, 
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the square root was used to transform the variables of governmental support and social & 

cultural compatibility plus 0.5; quartic root was used to transform e-commerce adoption; 

and power of 2 was used to transform legal environment plus a constant of 0.521.  After 

transformation, all variables’ distribution statistics fell in the normality range of -2 to +2 

(See Table 58).  Even though several variables still did not pass the Shapiro-Wilks W test 

after the transformation, I assumed that the later regression analysis would be robust 

enough to handle the non-extreme deviation from normality. 

 

 Power 2 (Legal 
environment+0.5) 

Sqrt (Governmental 
support) 

Sqrt (Cultural 
compatibility+0.5) 

Quartic root (E-
commerce adoption) 

Skewness -0.76 -0.93 -0.55 -1.36 
Kurtosis -1.69 -1.65 -1.44 -1.91 

Table 58: Distribution statistics of variables in the EIU 2007 data 

 

Both ANOVA test of linearity and linear curve fitting scatterplot showed the linear 

association between each IV and e-commerce adoption (See Table 59 and Figures 30-1, 

30-2 and 30-3). 

 

F Sig.

Linearity 466.76 0.000

Deviation from Linearity 2.75 0.003

Linearity 526.43 0.000

Deviation from Linearity 1.96 0.043

Linearity 304.03 0.000

Deviation from Linearity 0.87 0.639

E-commerce adoption* 
Supportive legal environment

E-commerce adoption* 
Governmental support

E-commerce adoption* Social 
& cultural compatibility

 
Table 59: ANOVA test of linearity between IVs and DV in the EIU 2007 data 

 

                                                 
21 It is a standard practice to add a small positive constant such as 0.5 in power transformation. 
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Figure 30-1: Scatterplot of supportive legal environment against e-commerce adoption 

 

 
Figure 30-2: Scatterplot of governmental support against e-commerce adoption 
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Figure 30-3: Scatterplot of social & cultural compatibility against e-commerce adoption 

 

Lastly, the runs test showed the randomness of the sample of the EIU 2007 dataset 

(See Table 60). 

 

 Supportive legal 
environment 

Governmental 
support 

Social & cultural 
compatibility 

E-commerce 
adoption 

Cases < Mean 32 35 33 29 
Cases >= Mean 37 34 36 40 

Total cases 69 69 69 69 
Number of Runs 31 31 33 29 

Z -1.053 -1.090 -0.592 -1.400 
Asymptotic Sig. (2-tailed) 0.292 0.276 0.554 0.161 

Table 60: Runs test of randomness of variables in the EIU 2007 data 

 

• Pearson’s correlations and partial correlations 

 

First, the Tukey’s nonadditivity significance of three IVs was 0.957, showing no 

interaction effects between them.  Second, Pearson’s correlation results were presented in 
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Table 61.  All IVs had strong positive linear relationships with e-commerce adoption.  All 

three correlations were statistically significant at p<0.01 level (a p value of less than 

0.017 was required).  Whenever the country had a more supportive legal environment, 

more governmental support, and/or more compatible social culture, the actual utilization 

and implementation of e-commerce was at a higher level in that country.  The legal, 

governmental and cultural factors could in turn explain about 77%, 82% and 82% of the 

variance in e-commerce adoption in different countries, in their respective linear 

relationships with e-commerce. 

 

 E-commerce adoption 
Supportive legal environment 0.881** 

Governmental support 0.910** 
Social & cultural compatibility 0.909** 
**p<0.01 

Table 61: Pearson’s correlations between IVs and DV in the EIU 2007 data (n=69) 

 

Third, the partial correlation results are reported in Table 62.  Although not exactly 

like the result in Pearson correlations, governmental support had significant correlations 

with e-commerce adoption; social & cultural compatibility also showed a significant 

correlation with e-commerce adoption; however, the relationship between legal 

environment and e-commerce adoption became insignificant after being controlled for 

other effects.  The two strong IVs accounted respectively for about 22% and 7% variance 

in e-commerce adoption. 
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Control variables   
Legal 

environment 
Governmental 

support 
Cultural 

compatibility 
GDP per capita & 
Governmental support 
& Cultural compatibility 

E-commerce 
adoption 

Correlation 0.163   
Significance 0.195  

 
GDP per capita & 
Cultural compatibility & 
Legal environment 

E-commerce 
adoption 

Correlation  0.474  
Significance 

 
0.000 

 
GDP per capita & Legal 
environment & 
Governmental support 

E-commerce 
adoption 

Correlation   0.259 
Significance 

 
 0.037 

Table 62: Partial correlations between each IV and DV in the EIU 2007 data 

 

• Multiple regression model 

 

Based on the research model and its relevant hypotheses, the multiple regression 

equation using the EIU 2007 data was specified as follows: 

 

E-commerce adoption = b1 * Supportive legal environment + b2 * Governmental support 
          + b3 * Social & cultural compatibility + b4 * GDP per capita + c + e            (8) 

 

First, all residuals statistics were used to check for multivariate outliers (See Table 

63).  No outliers were identified; however, the case of Bermuda was excluded from the 

analysis due to its missing value on GDP per capita. 

 

 Leverage 
value 

Mahalanobis 
distance 

Cook’s 
distance 

DfBeta of 
legal 
factor 

DfBeta of 
governmental 

factor 

DfBeta of 
cultural 
factor 

Standardized 
residual 

Minimum 0.007 0.495 0.000 -0.382 -0.368 -0.589 -2.773 
Maximum 0.286 19.138 0.320 0.476 0.687 0.457 1.815 

Mean 0.058 3.902 0.020 -0.001 0.001 0.003 -0.024 

Table 63: Residuals statistics of the EIU 2007 data 
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Second, the simple residual plot showed a random pattern and thus no problems of 

nonlinearity and heteroscedasticity.  Third, multicollinearity problem was assessed in 

several ways.  The absolute values of coefficient correlations between four independents 

were all below 0.6.  All VIF values were less than 10 and no condition indices 

approached 10. 

 

Fourth, although the histogram of standardized residuals failed to show a good 

normal curve, the normal P-P plot of the standardized residuals showed close enough 

normality and the formal Shapiro-Wilk test confirmed the normal distribution of the 

standardized residuals (W=0.977, Sig.=0.244).  Lastly, the Durbin-Watson statistic was 

1.743, within the range between 1.5 and 2.5 and showing the independence of all cases. 

 

The final multiple regression model is shown in Tables 64-1 and 64-2.  Governmental 

support was the most significant predictor of e-commerce adoption (p<0.01) in 68 

countries of the EIU sample in 2007.  Social & cultural compatibility was also marginally 

significant (p<0.1).  The positive coefficients of both IVs confirmed their roles as e-

commerce facilitators.  The effect of supportive legal environment on e-commerce 

adoption was not found significant here.  The relative importance of three IVs in 

predicting a country’s e-commerce usage in this given model was about 2.9:1.4:1, 

corresponding to the ratio of unique contributions of governmental support, social & 

cultural compatibility, and supportive legal environment. 
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Table 64-1: Multiple regression coefficients for the EIU 2007 data 

 

Accordingly, the original regression equation (8) could be re-specified using the 

regression coefficients as follows: 

 

Quartic root (E-commerce adoption) = 0.131 * Power of 2 (Supportive legal environment+0.5) 
+ 0.379 * Sqrt (Governmental support) 
+ 0.184 * Sqrt (Social & cultural compatibility+0.5) 
+ 0.329 * Log (GDP per capita) + e                               (9) 

Note: All variables in this equation were standardized scores. 
 

In the model summary (See Table 64-2), R2 in the full regression model (with all 

three IVs and control variable) indicated that 91% of the variance in e-commerce 

adoption in the EIU 2007 sample was explained jointly by supportive legal environment, 

governmental support, social & cultural compatibility and GDP per capita.  There was a 

14% increase compared with the first model with only the control variable.  The 

significant change of F value further confirmed the significance of adding the three IVs 

into the regression model.  In another ANOVA table, the significance of the F value itself 

was also below 0.01, so the overall regression model was significantly better than would 
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be expected by chance and I could reject the null hypothesis of no linear relationship of e-

commerce adoption to the four independents. 

 

 
Table 64-2: Multiple regression model of the EIU 2007 data 

 

The standard error of the estimate was 0.30 units, which was much less than the 

standard deviation of the dependent variable and thus an indicator of goodness of the 

model.  I could be 95% confident that the actual mean of e-commerce adoption would be 

within plus or minus 1.96*0.30 = 0.59 unit around the observed mean of this sample.  In 

the plot of standardized predicted values vs. observed values (See Figure 31), the U.S., 

Taiwan and Hong Kong followed the trend well, while China was dispersed a little bit 

downwards from the midline of the regression line (that is, underestimated by the model), 

but still within the 95% confidence intervals. 
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Figure 31: Scatterplot of observed e-commerce adoption value against predicted value 

 

3) Combining WEF 2006-07 and EIU 2007 data analysis 

 

Similar to what I did at the end of the Phase I secondary analysis, I combined the 

variables in both WEF 2006-07 dataset and EIU 2007 dataset and conducted an 

additional regression analysis.  The WEF 2006-07 data had three IVs corresponding to 

the research model, industrial environment, governmental support and legal adequacy.  

The EIU data had three IVs corresponding to the research model, supportive legal 

environment, governmental support and social & cultural compatibility.  The industrial 

variable and cultural variable were only available in one of the datasets respectively.  

Therefore, combining two datasets together, I could test all four IVs together in the 

secondary analysis at Phase II. 
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Sixty-six countries had available data for all variables in both WEF and EIU datasets.  

The first IV in this combined secondary data analysis was the same as the industrial 

environment in the WEF dataset.  The second IV was governmental support, combining 

the corresponding variables in both datasets using the following formula: 

 

Governmental support =  WEF governmental support +  EIU governmental support 
(Cronbach’s Alpha = 0.695, Tukey’s nonadditivity significance = 1.000) 

 

The third IV in this combined data analysis was legal adequacy, combining the same 

variable in the WEF dataset with the supportive legal environment in the EIU dataset 

using the following formula: 

 

Legal adequacy = =  WEF legal adequacy +  EIU supportive legal environment 
(Cronbach’s Alpha = 0.847, Tukey’s nonadditivity significance = 1.000) 

 

The fourth IV was the same as the social & cultural compatibility in the EIU dataset.  

The control variable was still the GDP per capita.  Since the EIU 2007 data again mixed 

business and consumer e-commerce adoption together, the DV in this combined data 

analysis was defined as B2B e-commerce adoption using the following weighted formula: 

 

B2B e-commerce adoption =  WEF B2B e-commerce usage +  EIU e-commerce adoption 
(Cronbach’s Alpha = 0.903, Tukey’s nonadditivity significance = 1.000) 

 

Lastly, since the WEF data and EIU data were on different measurement scales, all 

variables were converted to standardized scores before being used in the combinations.  
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After following the procedures demonstrated in the previous sections, no serious 

assumption problems were found and a multiple regression was performed on this dataset 

of combined variables.  The results showed that both industrial environment and legal 

adequacy were the most significant predictors of B2B e-commerce adoption (p<0.01) in 

66 countries of the combined WEF and EIU sample in 2006-07 (See Table 65).  The 

positive coefficients of both IVs confirmed their roles as e-commerce facilitators.  The 

effects of governmental support and cultural compatibility in this 66 countries sample 

were not found significant and the coefficient of the governmental factor was even 

negative.  The relative importance of four IVs in predicting a country’s B2B e-commerce 

adoption in this given model was about 4.3:2.9:1:-1, corresponding to the ratio of unique 

contributions of legal adequacy, industrial environment, cultural compatibility, and 

governmental support. 

 

 
Table 65: Multiple regression coefficients for the combined WEF-EIU data 

 

Table 66 is a meta-analytic table that summarizes the results of Phase II secondary 

data analyses.  Industrial environment played a significant role in B2B e-commerce 
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adoption across the Phase II secondary analyses.  It was also consistent with the result of 

the 2001 primary survey.  However, the effects of the other three factors were 

contradictory across the different secondary data samples. 

 

Independent variable WEF 2006-07 (n=120) EIU 2007 (n=68) WEF-EIU (2006/07) (n=66) 
Industrial 

environment 
Coefficient: 

0.662 
Significant 
(p<0.01) (n/a) Coefficient: 

0.385 
Significant 
(p<0.01) 

Governmental 
support Insignificant Coefficient: 

0.379 
Significant 
(p<0.01) Insignificant 

Legal adequacy Coefficient: 
0.235 

Significant 
(p<0.05) Insignificant Coefficient: 

0.568 
Significant 
(p<0.01) 

Cultural 
compatibility (n/a) Coefficient: 

0.184 
Significant 

(p<0.1) Insignificant 

Dependent variable B2B e-commerce usage E-commerce adoption B2B e-commerce adoption 

Table 66: Meta-analytic table of the results of Phase II secondary analyses 

 

The T test within the results of Phase II secondary analyses shows that no variables 

had regression coefficients significantly different from 0.  After putting the regression 

coefficient data from Phase I and Phase II secondary analyses together, the new meta-

analytic T test shows that only the cultural factor had a coefficient value significantly 

different from 0 (p<0.05) (See Table 67). 

 

 
Table 67: T test of the regression coefficients in Phases I and II (p<0.05) 
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Compared with the results of Phase I secondary analysis, the effect of the 

governmental factor has diminished since the year around 2002.  The effect of the legal 

factor might have changed in another direction from insignificant to significant.  The 

effect of the cultural factor was still too unstable to be observed.  All these factors needed 

to be further investigated.  Based on a theoretical hypothesis that the institutional 

environments might have laggard effects on e-commerce adoption, I conducted cross-

phase secondary data analysis discussed in the next sub-section. 

 

4) Cross-phase data analysis on the laggard effects of institutional factors 

 

Legal and regulatory changes, government policies and programs, and even social 

and cultural transformation are commonly believed to be slower than the industrial and 

technological developments in our society.  It was theoretically necessary to test whether 

the institutional environments, such as governmental support, legal adequacy, and 

national cultural compatibility, had lagging effects on e-commerce adoption in private 

sectors.  The availability of national secondary data in two phases provided me this 

possibility to check those time-sensitive impacts of institutional environments.  Similar to 

the concept of two-stage regression analysis, I used the independent variables in Phase I 

(2001/03) to assess their predictabilities on the dependent variable of e-commerce 

adoption in Phase II (2006/07).  The time interval of five years should be appropriate for 

testing those institutional environments at macro-level.  If one factor had no remarkable 
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impact on B2B e-commerce in the early phase but had a significant effect in the second 

phase, I would conclude that the institutional factor had a laggard effect on e-commerce. 

 

• WEF cross-phase analysis 

 

Two IVs in the WEF 2001-02 dataset, supportive legal framework and governmental 

support, replaced the corresponding legal factor and governmental factor in the WEF 

2006-07 dataset.  The IV of industrial environment and control variable of GDP per 

capita in 2006 remained in the cross-phase analysis.  The DV was still the B2B e-

commerce usage in the 2006-07 dataset.  The sample size was 75 countries, which were 

all cases in the 2001-02 dataset and included in the 2006-07 dataset as well. 

 

After necessary transformation of the industrial and legal factors and e-commerce 

usage, the statistics for normal distribution and randomness of the variables used in the 

later regression model are shown in Table 68. 

 

 Power of 2 
(Industrial 

environment+0.5) 

Log (Supportive 
legal framework 

01-02) 

Governmental 
support 01-02 

Quartic root (B2B 
e-commerce 
usage-0.5) 

Skewness -0.05 -0.13 -0.33 -0.35 
Kurtosis -1.83 -1.19 -0.68 -1.79 

Shapiro-Wilks 
W statistic 0.962 0.980 0.984 0.968 

Significance 0.025 0.282 0.468 0.056 
Cases<Mean 42 43 39 39 

Cases>=Mean 33 32 36 36 
Total cases 75 75 75 75 
# of Runs 35 39 36 35 

Z -0.698 0.311 -0.568 -0.801 
Asymp. Sig. 0.485 0.756 0.570 0.423 

Table 68: Statistics of variables in the WEF cross-phase analysis (n=75) 



227 

 

The Tukey’s nonadditivity significance of three IVs was 0.809 so that I could assume 

there were no interaction effects.  Both Pearson’s correlations and partial correlations 

between each IV and DV are shown in Table 69.  The legal factor and governmental 

factor had similar linear relationships with B2B e-commerce in both Phase I and Phase II.  

Governmental support perceived by private sectors in 2001-02 had a significant positive 

relationship with B2B e-commerce in both the years around 2002 and the years around 

2007, and even the effect size of their correlations in the two phases were similar.  On the 

other hand, the legal framework lost its significant positive bivariate correlation with 

B2B e-commerce in both phases, after being controlled for the effects of other variables. 

 

Sqrt (B2B e-
commerce usage) 

Power of 2 
(Industrial 

environment+0.5) 

Log (Supportive 
legal framework 

01-02) 

Governmental 
support 01-02 

Pearson’s correlation 0.892** 0.765** 0.822** 
Partial correlation 0.666** -0.041 0.362** 

          **p<0.01 

Table 69: Correlations between each IV and DV in the WEF cross-phase analysis 

 

Lastly, a multiple regression was performed with the cross-phase dataset.  After one 

influential outlier of Estonia was dropped from the sample, the final regression result is 

shown in Table 70.  It indicated that both governmental support and supportive legal 

framework did not have laggard effects on B2B e-commerce adoption in the WEF 75 

countries sample.  The same variable of governmental support was a significant predictor 

in both phases.  The same variable of supportive legal framework had no significant 

impact in both phases. 
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Table 70: Multiple regression coefficients for the WEF cross-phase analysis 

 

• EIU cross-phase analysis 

 

Following the same procedures in the WEF cross-phase analysis, two IVs in the EIU 

2003 dataset, supportive legal & policy environment and social & cultural compatibility, 

replaced the independents in the EIU 2007 dataset.  The DV of e-commerce adoption and 

control variable of GDP per capita used in the 2007 dataset remained in the cross-phase 

analysis.  The sample size was 60 countries, which were all cases in the 2003 dataset and 

included in the 2007 dataset as well. 

 

The square root transformation was performed on e-commerce adoption minus 0.5 

and two outliers were dropped.  The Tukey’s nonadditivity significance of two IVs was 

1.000 so that I could assume there were no interaction effects.  Both Pearson’s 

correlations and partial correlations between each IV and DV are shown in Table 71.  

Like the WEF cross-phase analysis, the legal & policy factor and social & cultural factor 
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had similar linear relationships with e-commerce adoption in Phase I and Phase II.  Social 

and cultural compatibility in 2003 had a significant positive relationship with e-

commerce adoption in both the years 2003 and 2007.  The effect size of their correlations 

became even stronger in 2007.  On the other hand, the relationship between legal and 

policy environment and e-commerce adoption was weakened in 2007, although it was 

still positive and marginally significant. 

 

E-commerce adoption 
2007 

Supportive legal & 
policy environment 

2003 

Social & cultural 
compatibility 

2003 
Pearson’s correlation 0.900** 0.936** 

Partial correlation 0.263* 0.452** 
        **p<0.01; *p<0.1 

Table 71: Correlations between each IV and DV in the EIU cross-phase analysis 

 

Multiple regression was then performed with the cross-phase dataset.  After one 

influential outlier of Iran was dropped, the final regression result is shown in Table 72.  

Compared with the result in the original EIU 2003 analysis, both supportive legal & 

policy environment and social & cultural compatibility did not have laggard effects on e-

commerce adoption in the EIU 60 countries sample.  Both variables were significant 

predictors in the years of 2003 and 2007. 
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Table 72: Multiple regression coefficients for the EIU cross-phase analysis 

 

• Combined WEF-EIU cross-phase analysis 

 

Finally, IVs used in both the WEF 2001-02 dataset and the EIU 2003 dataset were 

combined together to replace the corresponding independents in Phase II WEF-EIU 

combined dataset.  The IV of industrial environment, the DV of B2B e-commerce 

adoption and control variable of GDP per capita used in Phase II combined dataset 

remained in this cross-phase analysis.  The sample size was 54 countries, which were all 

cases in Phase I combined dataset and included in the 2007 combined dataset as well. 

 

The Tukey’s nonadditivity significance was 0.445, indicating no existence of the 

interaction effect.  After dropping the outliers of Nigeria and South Korea, the final 

multiple regression result with this combined cross-phase dataset is shown in Table 73.  It 

was consistent with the result in the original Phase II combined data analysis, in which 

both governmental support and social & cultural compatibility were significant 

predictors while legal adequacy was not.  It further confirms that all three institutional 
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environment factors did not have laggard effects on B2B e-commerce adoption in the 

combined 54 countries sample. 

 

 
Table 73: Regression coefficients for the combined WEF-EIU cross-phase analysis 

 

Since there were no laggard effects of the three institutional factors, I was confident 

that the causal-effect relationships between the institutional environment and e-commerce 

adoption revealed in the original Phase II data analysis were accurate as well.  The three 

cross-phase analyses also validated the essential role of industrial environment in B2B e-

commerce adoption.  At this time, I am able to summarize the findings of all secondary 

data analyses in this section. 

 

5) Meta-analysis of country-level secondary data analyses 

 

First, for each pair of corresponding variables in different phases but in the same data 

source (e.g., the IVs of governmental support in the WEF 2001-02 dataset and in the 
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WEF 2006-07 dataset), the reliability (or consistency), Pearson’s correlation, and mean 

difference of the measurement across two phases were evaluated.  The results are shown 

as follows in Table 74-1 for the WEF 75 countries sample and in Table 74-2 for the EIU 

60 countries sample. 

 

 Variables 
Cronbach’s 

alpha on 
standardized 

items 

Pearson’s 
correlation 

Mean 
difference 

Std. 
deviation 

Std. 
error 
mean 

t 

Pair 
1 

Governmental support 
2001/02—2006/07 0.813 0.684** -0.517 0.617 0.071 -7.266** 

Pair 
2 

Legal framework 
2001/02—2006/07 0.906 0.828** 0.275 0.541 0.062 4.413** 

Pair 
3 

E-commerce adoption 
2001/0222—2006/07 0.825 0.701** -1.017 0.651 0.075 -13.536** 

     **p<0.01 
Table 74-1: Paired variables statistics of the WEF sample (n=75) 

 

 Variables 
Cronbach’s 

alpha on 
standardized 

items 

Pearson’s 
correlation 

Mean 
difference 

Std. 
deviation 

Std. 
error 
mean 

t 

Pair 
1 

Legal environment 
2003—2007 0.967 0.935** -0.363 0.734 0.095 -3.825** 

Pair 
2 

Governmental support 
2003—2007 0.950 0.904** -0.025 0.931 0.120 -0.208 

Pair 
3 

Cultural compatibility 
2003—2007 0.973 0.947** 0.443 0.671 0.087 5.116** 

Pair 
4 

E-commerce adoption 
2003—2007 0.969 0.940** -0.832 0.863 0.111 -7.461** 

     **p<0.01 
Table 74-2: Paired variables statistics of the EIU sample (n=60) 

 

The results indicated that the measurements used in the country-level secondary 

analyses for the legal, governmental and cultural factors were consistent and accurate 

across different points of time.  Although the industrial factor was only available in the 

                                                 
22 The 5-point scale of B2B e-commerce in the WEF 2001/02 data was converted into a 7-point scale to be 
consistent with the corresponding variable in the WEF 2006/07 data only here for the purpose of mean 
comparison.  The linear transformation formula was:  × e-commerce adoption value. 
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WEF 2006-07 dataset and could not be evaluated in pair across two phases, it had been 

validated by its consistent and significant strength of linear relationship with B2B e-

commerce adoption in previous combined data and cross-phase data analyses. 

 

The results also revealed that e-commerce adoption had improved significantly in the 

past five years across countries in both samples.  Governmental support for e-commerce 

adoption, perceived by respondents in the WEF executive opinion survey, had also been 

significantly more successful in the past five years.  Governmental support evaluated in 

the EIU samples did not show a significant increase between 2003 and 2007.  The legal 

environment for e-commerce adoption had been perceived as significantly less supportive 

in the WEF executive survey in the past five years.  In contrast, the legal environment 

evaluated in the EIU samples had been improved significantly between 2003 and 2007.  

Lastly, the national culture had been evaluated as significantly less compatible with e-

commerce adoption in the EIU samples between 2003 and 2007. 

 

After evaluating all the variables across time, the standardized multiple regression 

coefficients of these variables for e-commerce adoption across nine different samples are 

summarized in Table 75. 
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 Phase I Phase II Cross-phase 
Independent 

variable 
WEF 

2001-02 
(n=75) 

EIU 2003 
(n=47) 

WEF-EIU 
(2001/03) 

(n=54) 

WEF 
2006-07 
(n=120) 

EIU 2007 
(n=68) 

WEF-EIU 
(2006/07) 

(n=66) 
WEF 

(n=74) 
EIU 

(n=59) 
WEF-EIU 

(n=52) 

Industrial 
environment (n/a) 0.662*** (n/a) 0.385*** 0.668*** (n/a) 0.478*** 

Governmental 
support 0.522*** 

0.556*** 
0.593*** Insig. 0.379*** Insig. 0.236** 

0.219** 
0.240** 

Legal 
adequacy Insig. Insig. 0.235** Insig. 0.568*** Insig. Insig. 

Cultural 
compatibility (n/a) 0.288** 0.466** (n/a) 0.184* Insig. (n/a) 0.515*** 0.336** 

***p<0.01; **p<0.05; *p<0.1 

Table 75: Meta-analytic table of regression coefficients of all secondary analyses 

 

Based on the above meta-analytic table, a simple T test was performed and the result 

shows that, in the country-level secondary analyses, the industrial factor was the strongest 

predictor of countries’ B2B e-commerce adoption (mean difference of the regression 

coefficient from 0 was 0.548 at p<0.005 level) (See Table 76).  The second strongest 

predictor was the cultural factor (mean difference from 0 was 0.321), followed by the 

governmental factor (mean difference was 0.287).  The mean difference of the legal 

factor was 0.178 but it was not significant. 

 

 
Table 76: T test of regression coefficients in country-level secondary analyses (p<0.05) 

 

Another T test was performed to compare means of multiple regression coefficients 

between Phase I and Phase II (See Table 77).  The result shows a significant decrease of 
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means of the governmental factor’s coefficient (p<0.05).  The cultural factor’s coefficient 

decreased as well from Phase I to Phase II, while the legal factor’s coefficient increased; 

however, both changes were not significant. 

 

Phase I – Phase II Mean difference t df Sig. (2-tailed) 
Governmental factor 0.485 3.078 4 0.037 
Legal factor -0.126 -0.539 4 0.619 
Cultural factor 0.217 2.352 2 0.143 

Table 77: T test between regression coefficients in Phase I and Phase II (p<0.05) 

 

In sum, the industrial factor consistently provided a powerful explanation for 

variations in B2B e-commerce adoption worldwide.  The government & policy factor 

was an important facilitator of e-commerce adoption in the years around 2002; however, 

its impact was reduced in 2006-2007.  The legal factor did not affect e-commerce 

adoption across countries in the years around 2002; however, its importance increased 

more recently.  Lastly, the cultural factor played a significant role in early years but its 

effect has subsequently faded. 

 

6) Scores of institutional environment and e-commerce for three focused economies 

 

The next firm-level primary survey in 2007 focused on three economies—the U.S., 

China, and Taiwan23.  Their standardized scores of institutional environment and e-

commerce adoption in the secondary data source at Phase II are shown in Figure 32 and 

the correlations between each IV and DV in these three focused economies are shown in 

                                                 
23 Hong Kong was dropped due to no response in the 2007 survey from that region. 
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Table 78.  Based upon all the results I had so far, I moved on to the primary survey 

analysis in Phase II discussed in the next section. 

 

 

Figure 32: Z-scores of institutional environment and e-commerce adoption 

for three focused economies at Phase II (2006/07) 

 

E-commerce adoption Industrial 
environment 

Governmental 
support 

Legal 
adequacy 

National culture 
compatibility 

Pearson correlation 0.995 0.937 1 1 
Significance (2-tailed) 0.063 0.227 0.002 0.004 

N 3 3 3 3 

Table 78: Correlations between each IV and DV in three focused economies at Phase II 

 

Phase II: The 2007 Primary Survey Analysis 

 

1) Descriptive statistics 

 



237 

The descriptive statistics of all items and their responses in the survey were shown as 

follows in Tables 79-1, 79-2 and 79-3. 
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The descriptive statistics of final IVs and DV used in the 2007 survey to test the 

research model were shown below in Table 80. 

 

Variable Minimum Maximum Mean Std. Deviation Valid N 
Industrial pressure (IF) 1.67 5.00 3.57 0.84 20 

Legal adequacy (LF) 1.00 4.00 2.82 0.82 18 
Governmental support (GF) 2.00 5.00 3.47 0.84 18 

National cultural compatibility (CF) 1.50 3.00 2.23 0.53 20 
B2B e-commerce adoption (UE) 0.11 5.00 1.91 1.58 17 

Table 80: Descriptive statistics of the 2007 online survey (n=21) 
 

To further describe the variables in the 2007 online survey, four computed continuous 

independent variables were re-coded back into 5-point Likert scales using the following 

scheme: 

 

Original score New category 
1.0~1.499 1 (Strongly disagree) 
1.5~2.499 2 (Disagree) 
2.5~3.499 3 (Neutral) 
3.5~4.499 4 (Agree) 
4.5~5.000 5 (Strongly agree) 

 

The continuous dependent variable of B2B e-commerce adoption was re-coded into a 

5-point scale mapping Rogers’ adopter categories of innovation: 

 

Original score New category 
5.00 1 (Innovator) 

3.00~4.999 2 (Early adopter) 
1.00~2.999 3 (Early majority) 
0.25~0.999 4 (Later majority) 
0.00~0.249 5 (Laggard) 
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Figure 33 shows the 100% stacked columns of scores for the four IVs.  The majority 

of the survey respondents (65%) agreed that industrial pressure was a factor driving their 

current and/or future use of B2B e-commerce.  Half of the respondents held a neutral 

opinion on the impact of the current legal system.  The same percentage of people either 

agreed or disagreed on the supportiveness of the current legal framework.  Some 

respondents from China even strongly disagreed on that point.  The opinion of survey 

respondents on the governmental support for B2B e-commerce was more diverse.  

Although more than 40% of the respondents agreed or strongly agreed that various forms 

of governmental support could encourage/support their current and/or future use of B2B 

e-commerce, another 40% of the respondents was neutral on the governmental effect and 

17% disagreed on that effect on e-commerce.  Respondents had quite consistent 

perceptions on the national culture compatibility.  No respondents rejected that in their 

national culture face-to-face interactions and inter-personal relationships were important 

in doing business.  These cultural preferences were assumed incompatible with e-

commerce practice in this research. 
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Figure 33: 100% stacked columns of the four IVs in the 2007 online survey 

 

Figures 34-1 and 34-2 show that the distribution of B2B e-commerce adoption in the 

2007 survey dataset matched Rogers’ theoretical innovation curve (Rogers 2003).  

However, the e-commerce curve in this sample demonstrated a better adoption trend.  

The percentages of high-end adopters (5.88% and 17.65%) were greater than the 

percentages of innovators and early adopters (2.5% and 13.5%) in Rogers’ innovation 

curve, while the percentages of low-end adopters (29.41% and 11.76%) were lower than 

the percentage of later majority and laggards (34% and 16%) in Rogers’ curve. 
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Figure 34-1: Rogers’ innovation curve 

 

 

Figure 34-2: B2B e-commerce adoption in the 2007 online survey 

 

Using the recoded variables, three-way cross-tabulation of each IV (column) by DV 

(row) within subgroups of country (layer) is shown in Tables from 81-1 to 81-424. 

 

                                                 
24 The recoded categorical variables were used only here for the purpose of creating the cross-tabulations.  
The original continuous variables were used for all the later data analyses. 
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Table 81-1: Cross-tabulation of B2B e-commerce adoption level by perception on 

industrial pressure by country 

 

 
Table 81-2: Cross-tabulation of B2B e-commerce adoption level by perception on legal 

adequacy by country 
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Table 81-3: Cross-tabulation of B2B e-commerce adoption level by perception on 

governmental support by country 

 

 
Table 81-4: Cross-tabulation of B2B e-commerce adoption level by perception on national 

cultural compatibility by country 
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The average scores of four institutional environment factors and B2B e-commerce 

adoption for companies based on categories of country, size, industry, and adoption level 

are shown in the following figures. 

 

 
Figure 35-1. Average scores of institutional environment and e-commerce adoption for 

companies in three economies 
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Figure 35-2: Average scores of institutional environment and e-commerce adoption 

between large companies and SMEs 

 

 
Figure 35-3: Average scores of institutional environment and e-commerce adoption 

between IT/electronics companies and non-IT/electronics companies 
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Figure 35-4. Average scores of institutional environment and e-commerce adoption for 

companies in five adopter levels 

 

2) Testing of assumptions 

 

All the variables had been transformed in order to achieve better normality.  

Specifically speaking, power of 2 was used to transform the industrial pressure and the 

legal adequacy (each was added a constant of 0.5); square root was used to transform the 

governmental support plus 0.5, the national cultural compatibility, and the B2B e-

commerce adoption minus 0.1.  After transformation, all variables’ distribution statistics 

fell in the normality range of -1.5 to +1.5 (See Table 82).  In addition, all variables passed 

the standard test for normality of Shapiro-Wilks W test at p<0.01 significant level.  

Standardized scores (z-scores) were then created for each variable. 
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 Power of 2 
(Industrial 

pressure+0.5) 

Power of 2 
(Legal 

adequacy+0.5) 

Sqrt 
(Governmental 
support+0.5) 

Sqrt (National 
cultural 

compatibility) 

Sqrt (B2B e-
commerce 

adoption-0.1) 
Skewness 0.38 -0.38 -0.05 -0.04 -0.04 
Kurtosis 0.32 -0.69 -0.20 -1.07 -1.13 

Shapiro-Wilks 
W statistic 0.966 0.966 0.960 0.882 0.960 

Significance 0.665 0.723 0.599 0.019 0.623 

Table 82. Distribution statistics of transformed variables in the 2007 online survey 

 

The 2-tailed significance value of each variable in the runs test did not allow me to 

reject the null hypothesis that the order of values above and below the mean value was 

random, which implied the possible randomness of the sample (See Table 83). 

 

 Industrial 
pressure 

Legal 
adequacy 

Governmental 
support 

National cultural 
compatibility 

B2B e-commerce 
adoption 

Cases < Mean 10 7 10 11 8 
Cases >= Mean 10 11 8 9 9 

Total cases 20 18 18 20 17 
Number of Runs 10 11 8 13 11 

Z -0.230 0.484 -0.684 0.743 0.518 
Asymp. Sig. (2-tailed) 0.818 0.628 0.494 0.457 0.605 

Table 83: Runs test of randomness of variables in the 2007 online survey data 

 

3) Pearson’s correlations and partial correlations 

 

Before I analyzed the correlations among IVs and DV, I tested the additivity of all 

IVs to ensure that there were no interaction effects, which was held in this case (Tukey’s 

nonadditivity significance = 0.542).  Pearson’s bivariate correlations were conducted first 

and the result of relationships between variables is shown in Table 84.  The weak 

correlations between each pair of IVs did not signal a multicollinearity problem.  The 

linear relationship between industrial pressure and B2B e-commerce adoption was the 
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strongest (r=0.609) and even significant at p<0.05 level.  Whenever the firm perceived 

more industrial pressure, its adoption of B2B e-commerce would be more sophisticated 

and extensive.  The industrial factor could explain about 37% of the variance in e-

commerce adoption.  The next strongest relationship of IV and DV was between national 

cultural compatibility and e-commerce adoption.  The correlation coefficient was above 

0.3, the criterion of median effect size.  In its linear relationship with e-commerce 

adoption, the cultural factor accounted for about 9% of variance in e-commerce adoption.  

Although the other two IVs had positive relationships with e-commerce adoption, both 

relationships were very weak. 

 

 Industrial 
pressure 

Legal 
adequacy 

Governmental 
support 

National cultural 
compatibility 

B2B e-commerce 
adoption 

Industrial pressure 1     
Legal adequacy -0.019 1    

Governmental support 0.308 0.159 1   
National cultural compatibility 0.030 0.354 -0.372 1  

B2B e-commerce adoption 0.609* 0.025 0.068 0.301 1 
*p<0.05 

Table 84: Pearson’s correlations between variables in the 2007 online survey data 

 

Partial correlations were then used to further investigate the causal relationships in the 

2007 survey data.  The partial correlation shown in Table 85 was the correlation of each 

IV with the DV after controlling for the control variables and all the other IVs in turn. 
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Control variables   
Industrial 
pressure 

Legal 
adequacy 

Governmental 
support 

National cultural 
compatibility 

Country & Size & Industry 
& legal factor & 
Governmental factor & 
Cultural factor 

B2B e-
commerce 
adoption 

Correlation 0.652    
Significance 0.057   

 
Country & Size & Industry 
& Industrial factor & 
Governmental factor & 
Cultural factor 

B2B e-
commerce 
adoption 

Correlation 

 

-0.262  

 
Significance 0.497 

Country & Size & Industry 
& Industrial factor & Legal 
factor & Cultural factor 

B2B e-
commerce 
adoption 

Correlation   0.252  
Significance 

 
 0.513 

 
Country & Size & Industry 
& Industrial factor & Legal 
factor & Governmental 
factor 

B2B e-
commerce 
adoption 

Correlation    0.367 
Significance 

 

  0.331 

Table 85: Partial correlations between each IV and DV in the 2007 online survey 

 

Only industrial pressure had strong and marginally significant multi-order partial 

correlations with B2B e-commerce adoption (r=0.652, p<0.1) 25 , even after all the 

variance explained by control variables and other IVs had been removed.  Industrial 

pressure uniquely accounted for about 43% of variance in e-commerce adoption.  

Although the relationship between cultural compatibility and B2B e-commerce adoption 

was not significant, its partial correlation coefficient was still greater than 0.3, the 

criterion of median effect size.  The relationships between other two IVs and DV were 

both weak and insignificant. 

 

4) Multiple regression model 

 

Although the sample size of the 2007 online survey might be too small to conduct 

multiple regression according to conventional criteria, I still ran the regression with all 

                                                 
25  Because the 2007 online survey did not use randomly sampled data, significance tests were not 
appropriate for inferential analysis.  However, significance was reported here as an arbitrary criterion in 
deference to its widespread use in social science for exploratory analysis of non-random data. 
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four IVs and four control variables and the DV, according to a minimum sample size 

calculation for multiple regression using the following parameters (Soper 2008): 

 

• Alpha level:    p<0.1 
• Number of predictors:    8 
• Anticipated effect size when R2=0.55: 1.000~1.222 
• Desired statistical power level:  0.75~0.80 
• Minimum required sample size:  18~20 

Or 

• N >= (8 / effect size) + (number of predictors – 1) (Garson 2007b) 

Therefore, the minimum required sample size in this dataset should be 15. 

 

In other words, as long as the final regression model could explain more than 55% of 

variance in the dependent variable, multiple regression run on this dataset with small 

sample size would still be able to shed light on the causal relationships between the IVs 

and DV.  Based on this assumption, I specified the multiple regression equation as 

follows to test the research model and its hypotheses: 

 

Sqrt (B2B e-commerce adoption-0.1) = b1 * Power of 2 (Industrial pressure+0.5) 
        + b2 * Power of 2 (Legal adequacy+0.5) 
        + b3 * Sqrt (Governmental support+0.5) 
        + b4 * Sqrt (National cultural compatibility) 
        + b5 * China dummy variable + b6 * Taiwan dummy variable 
        + b7 * Non-IT/electronics industry dummy variable 
        + b8 * SME dummy variable + c + e                                  (10) 

 

A multiple regression was run on SPSS 16.0 using pairwise exclusion of missing 

values.  Four control variables were placed in the first block of the independent group and 

four IVs were placed in the second block of the independent group.  One outlier was 



254 

found due to its large studentized deleted value (3.21).  The outlier was identified as a 

Chinese small IT company and it happened to be one of the phone interviewees in the 

qualitative study (refer to the interviewee coded as CN-NS in the next section).  After the 

outlier was removed, a regression was run again.  The simple residual plot of 

standardized residuals against standardized predicted values of B2B e-commerce 

adoption showed a random pattern and thus no problems of nonlinearity and 

heteroscedasticity.  The Shapiro-Wilk test confirmed the normal distribution of the 

standardized residuals (W=0.951, Sig.=0.571).  Lastly, the Durbin-Watson statistic in this 

model was 2.351, which was less than the upper bound of 2.5 for the indication of 

independent observations in the sample. 

 

Multicollinearity in the regression model was also assessed.  The absolute values of 

coefficient correlations of each pair of IVs and between each IV and control variable 

were all below 0.5.  The tolerance values of all IVs and control variables were greater 

than the 0.2 criterion.  On the other hand, the VIF values of all variables were lower than 

the cutoff value of 5.  Lastly, no condition indices in the collinearity diagnostics 

approached the criterion value of 10 (the largest one was 6.8).  Therefore, I concluded 

that no multicollinearity problem existed in the current model. 

 

The results of the multiple regression model are shown in Tables 86-1 and 86-2.  

Industrial pressure was the most powerful and significant predictor of B2B e-commerce 

adoption (Beta=0.717, p<0.01) in the 2007 online survey sample.  National cultural 
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compatibility was a moderately strong predictor (Beta=0.396, p<0.1).  The positive 

coefficients of both IVs confirmed their important roles as e-commerce facilitators.  The 

effects of legal adequacy and governmental support were weak.  The coefficient of legal 

adequacy was even negative when controlled for all other independents.  The relative 

importance of four IVs in deciding the sophistication and extensiveness of a company’s 

B2B e-commerce adoption in this given model was about 9.8:5.4:1:-2.5, corresponding to 

the ratio of unique contribution of industrial pressure, national cultural compatibility, 

governmental support and legal adequacy. 

 

 
Table 86-1: Multiple regression coefficients for the 2007 online survey 

 

Accordingly, the original regression equation (10) could be re-specified using the 

above regression coefficients as follows: 
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Sqrt (B2B e-commerce adoption-0.1) = 0.717 * Power of 2 (Industrial pressure+0.5) 
         - 0.186 * Power of 2 (Legal adequacy+0.5) 
        + 0.073 * Sqrt (Governmental support+0.5) 
        + 0.396 * Sqrt (National cultural compatibility) 
        + 0.492 * China dummy + 0.285 * Taiwan dummy 
         - 0.028 * Non-IT/electronics industry dummy 
         - 0.693* SME dummy + e                                                (11) 

Note: All variables in this equation were standardized scores. 
 

Overall, the full regression model (with all IVs and control variables) could explain 

almost 70% of the variance (adjusted R2) in B2B e-commerce adoption by the companies 

in the 2007 survey (See Table 86-2).  Compared with the initial model with only the 

control variables, the full model explained 59% more of the variance.  The significant 

change of F value (p<0.05) further confirmed the significance of adding the four IVs into 

the model.  In another ANOVA table of the SPSS output, the significance of the F value 

itself was also below 0.05 level, so the full regression model was better than would be 

expected by chance and I could reject the null hypothesis of no linear relationship of e-

commerce adoption to the four independents. 

 

 
Table 86-2: Multiple regression model of the 2007 online survey 

 

The standard error of the estimate model was 0.57 unit, which was less than the 

standard deviation of the standardized score of DV and thus an indicator of goodness of 
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the model.  I could be 95% confident that the actual mean of B2B e-commerce adoption 

would be within plus and minus 1.96*0.57=1.12 units around the observed mean of this 

sample.  The plot of standardized predicted values vs. observed values (See Figure 36) 

showed how all cases fitted in the regression model: all cases followed the midline of the 

regression line and were within the 95% confidence intervals. 

 

 
Figure 36: Scatterplot of observed e-commerce adoption value against predicted value 

 

5) Missing data analysis 

 

In multivariate analysis, researchers normally opt for dropping cases with missing 

data rather than imputing values, as imputation can distort coefficients of relating 

variables (Garson 2007a).  Therefore, I needed to decide first whether missing values in 

the original dataset were randomly distributed across all observations (so called “missing 
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completely at random” (MCAR)).  For this purpose, I conducted in SPSS’s Missing 

Values Analysis (MVA) a Little’s MCAR test, which was a chi-square test for missing 

completely at random.  Since the p value for the test was not significant (Sig. = 0.846), I 

could assume the missing data to be MCAR.  I also found all IVs were missing at random 

(MAR) with respect to the DV (that is, missing values were randomly distributed within 

each subsample), checking the “separate variance t tests” in SPSS’s MVA.  Since the 

data were missing at random, I decided to choose pairwise deletions of cases with 

missing values.  This method was used throughout the data analyses. 

 

Nevertheless, there were six cases with missing values in the dataset used for the 

original regression analysis (most corresponding to the answer of “I don’t know” in the 

survey responses).  They accounted for 29% of the sample size.  The original data 

analysis might thus be biased by the large number of missing values (Garson 2007a).  

Given such a problem of missing values, it was necessary to impute the missing values 

and cross-validate the original analysis result with the analysis using the imputed dataset.  

Garson also recommended running multivariate analyses on both the original and 

imputed datasets and discussing whether imputation would make a difference in the 

statistical results (Garson 2007a). 

 

Several estimation strategies were used for data imputation in the original dataset.  As 

for the DV, there should be nine items in the original dataset to complete the calculation 

of the final score of B2B e-commerce adoption.  Since the four cases had only one or two 
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items with missing values, I simply calculated their DV scores based on the other items 

with non-missing data.  As for the four IVs, the most advanced method of EM 

(expectation-maximization) provided in SPSS was used to predict the values of missing 

data; that is, using all variables with non-missing data in the case to estimate the variable 

with missing data in that case.  Like the regression method, however, the EM method also 

had a problem of “over-correcting,” which introduced unrealistically low levels of noise 

in the data (Garson 2007a).  Consequently, I added a small value to the estimated result.  

The final estimate was the weighted average of the EM predicted score and the mean of 

cases in the same country of the case with missing value: 

 

Estimated value =  EM predicted score +  mean of the cases in same country 
 

Eight missing values in the four IVs were imputed using the above methods.  One 

case was left as is because there were too many missing values to be imputed in that case.  

The imputed dataset then underwent the same procedure of assumption testing.  Both 

Pearson’s correlations and partial correlations between each IV and DV are shown in 

Table 87.  The imputed dataset did not make a great deal of difference from the original 

dataset in both correlations, but the effect sizes of the correlations in the imputed dataset 

decreased except the one between cultural factor and e-commerce adoption. 

 

B2B e-commerce 
adoption 

Industrial 
pressure 

Legal 
adequacy 

Governmental 
support 

National cultural 
compatibility 

Pearson’s correlation 0.482** -0.136 -0.028 0.318 
Partial correlation 0.477* -0.372 0.221 0.408 

     Valid N=20; **p<0.05; *p<0.1 

Table 87: Correlations between each imputed IV and DV in the 2007 online survey 
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Lastly, a multiple regression was performed with the imputed dataset (See Table 88).  

The result confirmed that there was no great deal of difference between the original 

dataset and the imputed dataset in the same multiple regression model.  Industrial 

pressure and national cultural compatibility were still the important predictors of B2B e-

commerce adoption.  The effects of legal adequacy and governmental support were still 

weak.  However, similar to the results in correlations shown above, the effect sizes and 

significant levels of most independents decreased in this imputed dataset compared with 

the original data.  The industrial factor was now only significant at p<0.1 level and the 

significance of the cultural factor was more marginal.  By and large, the results using 

original dataset and the imputed dataset were consistent and the roles of industrial and 

cultural factors could be validated. 
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Table 88: Multiple regression coefficients for the imputed 2007 survey data 

 

6) Final meta-analysis of regression coefficients of IVs 

 

Adding the regression coefficient data of primary firm-level surveys in Phase I and 

Phase II to the original meta-analytic table of country-level secondary analysis, a simple 

T test of combined meta-data was first conducted (See Table 89).  The result confirms 

that the strongest predictor for B2B e-commerce in this study was the industrial factor 

(mean difference of regression coefficient from 0 was 0.623; 2-tailed significance was at 

p<0.001 level).  The cultural factor was the second strongest predictor for B2B e-

commerce in this study (mean difference = 0.372, p<0.001).  The next one is the 

governmental factor (mean difference = 0.320, p<0.01).  Lastly, the regression coefficient 

of the legal factor did not differ from 0 significantly. 
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Table 89: T test of regression coefficients in all quantitative analyses (p<0.01) 

 

Another T test was performed to compare means of multiple regression coefficients 

between Phase I and Phase II (See Table 90).  The result shows that the governmental 

factor was the only factor that lost its predictive power significantly from Phase I to 

Phase II (mean difference = 0.636, p<0.01).  There were no significant changes in the 

predictive powers of the other three factors. 

 

Phase I – Phase II Mean difference t df Sig. (2-tailed) 
Industrial factor 0.483 2.589 3 0.081 
Governmental factor 0.636 3.944 7 0.006 
Legal factor 0.158 0.676 7 0.521 
Cultural factor 0.132 1.131 5 0.309 

Table 90: T test between regression coefficients in Phase I and Phase II (p<0.05) 

 

Phase II: The 2007 Phone Interview Analysis 

 

The qualitative procedure in Phase II collected phone interviews with four specific 

participants in the 2007 online survey, after they finished the survey.  The analysis and 

results of those qualitative interviews helped me clarify the participants’ responses in the 

online survey and complemented the previous quantitative analyses and results.  The 

following report on the qualitative phone interviews was presented in descriptive, 
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narrative and succinct form, categorized into five headings corresponding to one DV and 

four IVs in the quantitative results, and supported by interview participants’ quotations 

(in italics in the following texts).  This approach of analyzing the interview data was 

suited to the relatively small number of interviews in this study and the purpose of cross-

validating the effects of four institutional factors in e-commerce adoption. 

 

Among four participants in the phone interviews, the only US company was coded as 

US-HS.  According to its website, US-HS was a large application software and services 

provider focusing on integrated and comprehensive solutions for healthcare.  It had more 

than 2,600 employees in more than 60 locations in North America and worldwide.  Its 

customers included 1,200 hospitals and hundreds of other healthcare providers, labs, 

clinics, and organizations.  Its strategic partners included Dell, IBM, Microsoft, Cisco, 

and Oracle, among many others in IT industry.  Its products and services included 

healthcare software systems of which the prices range from US$25,000 to over 1 million, 

system installation, configuration, conversion, user training and customer support.  In 

2006 US-HS’ R&D investment was around US$62 million.  The interviewee was a 

process improvement manager at US-HS, focusing on strategic business planning and 

organizational development.  He had over 25 years of experience in IT, ranging from 

programming to a member of senior management. 

 

The first Chinese company that took part in the phone interview was coded as CN-DP.  

It was a local branch of a US-based Fortune 100 manufacturing company.  Its major 
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products were chemicals and materials.  It had almost 6,000 employees in more than 17 

locations in China.  Its primary customers were those large manufacturers of consumer 

products.  The interviewee had worked for two years in CN-DP in a position for e-

commerce procurement and had recently served as a member of a regional business 

management team. 

 

The second Chinese company was coded as CN-OA.  It was an advertising agency 

company focusing on online advertising and public relations, interactive marketing, and 

media resource planning and purchasing.  Its primary customers were online gaming 

vendors and operators.  CN-OA was a small company with fewer than 100 employees in 

China’s largest city, Shanghai.  The interviewee was a director of technology who had 

been working for the firm since it was founded more than two years ago. 

 

The last Chinese company was coded as CN-NS.  It was a network software company 

based in Shanghai with foreign capital from Canada.  Its major products included 

Internet-based instant communication software, interactive coordination management 

(ICM) system, and online marketing, sales and customer services integrated solutions.  Its 

customers were the Chinese companies conducting Internet-based e-business.  Similar to 

CN-OA, CN-NS was also a small company with less than 100 employees.  The 

interviewee was a member of the administrative and human resource team in the 

company.  She was involved in and was knowledgeable about the company’s important 

business processes.  It is worthy of note that CN-NS was treated as an outlier and 
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dropped from the statistical analysis in the last section.  The original regression model 

underestimated greatly the e-commerce adoption of CN-NS based on its perceptions of 

those institutional factors. 

 

The scores of all institutional environment factors and B2B e-commerce adoption in 

the survey for four interviewed companies are shown in the following figure. 

 

 
Figure 37: Scores of institutional environment and e-commerce adoption for 

four interviewed companies 

 

Table 91 summarizes the results from four interviews with respect to the importance 

of institutional environment factors on B2B e-commerce adoption.  The results are 

discussed in detail in the next five sub-sections. 
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Institutional environment factors Impact on B2B e-commerce 
Industrial pressure  
     Competitive pressure + 
     Customer/supplier use/request ++ 
  
Governmental support  
     Tax break/reduction ++ 
     Financial subsidy/incentive + 
     Government role model + 
     Government training/advisory program + 
  
Legal adequacy  
     Adequate legal system ++ 
  
National culture compatibility  
     Face-to-face preference -- 
     Interpersonal relationship - 

Note: 
+: positive effect on B2B e-commerce adoption; 
++: strong positive effect on B2B e-commerce adoption; 
-: negative effect on B2B e-commerce adoption; 
--: strong negative effect on B2B e-commerce adoption. 

Table 91: Impacts of institutional environment factors on B2B e-commerce adoption 

 

1) B2B e-commerce adoption 

 

With regard to the sophistication and extensiveness of B2B e-commerce adoption, the 

four interviewed companies were in the same category of “early majority”, without 

innovators or laggards among them.  As for US-HS, its major B2B partners were those 

software vendors.  Its transactions with those external vendors had involved more and 

more B2B e-commerce since 2001.  Two examples given by the interviewee were 

conducting electronic fund transfer (EFT) with most of US-HS’ software vendors (the 

EFT item in the online survey received the highest rating of “integrated into business” 

from the interviewee) and downloading software directly from the vendors’ websites (the 

EDI via VPN item in the survey also received the highest rating from the interviewee).  
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On the other side, US-HS had purchased and integrated an online CRM system into its 

regular business, in order to serve its major customers—hospitals (the CRM item in the 

survey receiving the highest rating from the interviewee).  In some cases, for instance, 

when hospitals upgraded their systems, US-HS even delivered its software to their 

customers via VPN.  The overall B2B e-commerce adoption score of US-HS in the online 

survey was 2.18 out of 5.  No use of SCM system (due to the nature of its “raw materials” 

as software), which received a high weight in the calculation, was a main reason lowering 

US-HS’ overall adoption score.  The interviewee from US-HS also admitted that his 

company was not an early adopter of e-commerce because of the concern of return-of-

investment of new technology. 

 

As for CN-DP, the interviewee indicated that back in 2001 CN-DP “had no organized 

or systematic operations of electronic purchasing in Asia on the whole.”  In 2003 CN-DP 

“began to adopt e-commerce based on a third-party purchasing platform provided by 

Ariba26.”  Since then, all long operations of CN-DP’s purchasing had been through this 

platform.  With the close cooperation with Ariba, CN-DP had adopted B2B e-commerce 

extensively in its supply chain.  Integrating its purchasing platform with its internal ERP 

system provided by SAP, CN-DP was able to place orders with its suppliers online and its 

suppliers were able to take the orders on a real-time basis.  CN-DP also used EDI to share 

                                                 
26  Ariba is a US-based company that provides software applications and solutions for sourcing and 
procurement.  It also develops and maintains Ariba Supplier Network, “one of the world’s largest open 
business transacting systems, providing a single point of integration in which organizations can trade 
globally in real time.”  The Network “encompasses hundreds of buying organizations transacting with more 
than 140,000 e-enabled suppliers.”  The Network grosses “$90 billion in annual spend” and drives “16 
million purchase orders each year.” (Information quoted from Ariba’s website) 
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information internally with its parent company in the U.S. and peer companies in Europe.  

However, it was still at a low level in CN-DP with respect to electronic data interchange 

of order and sales with external business partners, including suppliers and customers.  

The overall B2B e-commerce adoption score of CN-DP based on the online survey was 

1.14 out of 5, the lowest among four interviewed companies.  Except for the basic email 

channel, CN-DP did not use more sophisticated B2B e-commerce technologies frequently 

or has just started using some of them.  It was consistent with the interviewee’s 

comments, CN-DP’s “IT infrastructure is not very strong,” and its overall e-commerce 

adoption level was “at middle level or even lower.” 

 

As an online advertising company that has been operating less than three years, CN-

OA “has been using e-commerce more and more frequently because the overall e-

commerce development in China has become more and more mature.”  The overall B2B 

e-commerce adoption score of CN-OA based on the online survey was 2.18 out of 5, 

higher than CN-DP and equal to US-HS.  Its response in the survey showed that CN-OA 

had been using or at least intended to use most of the e-commerce technologies listed in 

the survey, except for receiving customer orders on the company’s website.  Most of CN-

OA’s customers were existing customers.  The company normally assigned specific a 

sales and customer service representative to each customer.  Although the customers 

themselves were unable to place orders over the Internet directly, the company’s 

representatives could place orders for the customers over the company’s intranet.  In the 

near future, CN-OA planned to develop and implement an e-business system that would 
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integrate better with its customers.  It hoped to “involve more in e-commerce and expand 

its usage.” 

 

Lastly, as a newly founded online business solution provider itself, CN-NS had the 

highest score of e-commerce adoption (2.93 out of 5) among four interviewed companies.  

It had a strong customer-oriented application of web-based e-commerce technologies, 

such as a multi-functional website, EDI system and CRM system.  CN-NS’s interviewee 

specified the sales model of the company—SAS (software and service), which treated the 

product of software as a kind of service and offered this service online, with the abilities 

to provide technical support and customer communication and deliver software upgrades 

all online. 

 

2) Industrial pressure 

 

All interviewees agreed that the competition in their industries was intensive.  The 

interviewee from US-HS observed the impact of their competitors’ use of e-commerce: 

“a lot of our competitors are allowing people to download things off their web pages now, 

and we start doing that too.” (“agree” on “competitors’ use” in its survey response).  

However, the interviewees’ perceptions were varied on whether the adoption of e-

commerce would help gain the competitive advantage over other competitors.  Both US-

HS and CN-OA believed so, but CN-OA also indicated that the benefit of e-commerce in 

helping achieve competitive advantage was less obvious to small companies in the online 
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industry than to large companies which conducted large-scale marketing, sales and 

service to their customers.  On the other hand, the interviewee from CN-DP observed that 

most of its competitors were at the same low level of e-commerce adoption as CN-DP’s.  

It would not make a big difference to CN-DP in achieving competitive advantage by 

adopting e-commerce, since “unlike the trading industry with huge commercial 

transactions and relying heavily on real-time information exchange, sharing and 

distribution, this traditional industry focuses primarily on manufacturing, production and 

sales and hence relies little on e-commerce.”  The interviewee from CN-NS was also 

negative on the benefit provided by e-commerce for competitive advantage.  She 

explained that, “this market [and industry] was not dominated by e-commerce.  E-

commerce could help us in certain degree, for instance, providing convenience and 

timeliness in business communication, but it’s not critical nor could it increase our sales 

remarkably... Even if our competitors used e-commerce, but if our customers didn’t use it, 

we would not consider about [e-commerce].” 

 

The interviewee of CN-NS further explained the influence from customers, saying, 

“because software is a service-oriented industry, we are mainly customer-oriented.”  

Since most of their customers were still at the initial step of e-commerce adoption, it was 

“premature” for CN-NS to conduct e-commerce completely with its customers (“disagree” 

on “customers’ request” in CN-NS’ survey response).  Similar to what CN-NS perceived 

about its customers, the interviewee of US-HS didn’t think the customer request of using 

e-commerce was a big issue either, since the technology used by its customers (i.e., the 
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hospitals) was normally “very old” and “they didn’t upgrade their technology very often.”  

Therefore, “there was not really much need for” e-commerce from the customer side 

(“neutral” on “customers’ request” in US-HS’ survey response).  The interviewee of CN-

DP said that, “if the customer’s transaction with us was not in a huge amount or not very 

complicated,” the customer would not use e-commerce with CN-DP (“neutral” on 

“customers’ use” in its survey response).  Yet, some “large customers from the U.S.” 

would sometimes request CN-DP to use e-commerce due to their high-level of e-

commerce adoption (“agree” on “customers’ request” in CN-DP’s survey response). 

 

The influence from suppliers was varied among interviewed companies.  Supplier’s 

request was a factor driving US-HS’ use of e-commerce.  It had been downloading 

software from vendors’ websites upon their request (“strongly agree” on “suppliers’ 

request” in its survey response).  In contrast with US-HS, CN-DP did not perceive 

supplier’s use or request of e-commerce as a driving factor since most suppliers in China 

“invested little in IT” and “haven’t reached a high level” of e-commerce usage (“disagree” 

on both “suppliers’ request” and “suppliers’ use” in its survey response). 

 

The interviewee of CN-DP mentioned the overall industrial environment as well.  She 

observed that the traditional chemical industry was relatively conservative in the adoption 

of information technology.  Many companies thought it unnecessary to adopt e-

commerce since the “manufacturing and operations do not rely on IT heavily” and the 

business transactions in this industry were not as busy as in a trading industry.  
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Nevertheless, “if everybody is using [e-commerce] but you don’t use it, you won’t be able 

to survive in the industry and it becomes a serious problem,” commented the interviewee 

of CN-DP. 

 

3) Governmental support 

 

Governmental support was somehow a contradictory factor in encouraging firms’ 

B2B e-commerce adoption.  Ideally speaking, most interviewees agreed that 

governmental support, such as tax breaks, financial incentives, and training and advisory 

programs, should help them use e-commerce.  Both interviewees from CN-DP and CN-

OA strongly affirmed the importance of tax reduction/break and other forms of financial 

subsidy in companies’ decision of e-commerce adoption in China.  In reality, however, 

few companies received substantial support or were aware of significant promotion from 

the government, either in the U.S. or in China. 

 

This problem was especially obvious in China.  As the interviewee from CN-DP 

indicated, the government “talks a lot [about promoting e-commerce], but I’ve never seen 

any substantial measures; ... people don’t expect any support or help [from government] 

in this area.”  The comment was echoed by the Interviewee from CN-OA: “the 

government tried very hard to promote e-commerce; nevertheless, it’s hard to find any 

virtual action and it has nothing to do with us.  Of course, the government has done a lot 

on encouragement and advocacy ... [but] there are no actual financial subsidies for 
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enterprises [to adopt e-commerce].”  The interviewee of CN-OA further indicated that, 

“the real jobs done by the government [on improving IT infrastructure and telecom 

service quality and lowering e-commerce cost] are not enough; so far the governmental 

effort has only remained in advocacy.  There is no essentially supportive policy for 

businesses in China ... As enterprises, we expect more actions than voice; but as far as I 

know, it’s not enough in China.” 

 

CN-NS, as a software company, did receive some favorable policies from the 

government.  For example, after the company began making profit, the corporate income 

tax was waived in the first two years and then reduced in half over the next three years.  

The interviewee of CN-NS indicated that, however, “those favorable tax policies did not 

aim exclusively at promoting e-commerce, but also at helping high-tech industries and 

small businesses and encouraging technology innovation.” 

 

The interviewee of US-HS agreed that if the company was doing business with the 

government, the government’s role model of using e-commerce might also encourage the 

company to use e-commerce, but US-HS had not done any business with the government 

so far.  The interviewee of CN-OA indicated that, “the government and its functional 

departments had a good role model of using e-commerce [for their procurement and 

service].”  The interviewee of CN-DP, however, did not perceive any significant role of 

e-government in encouraging e-commerce adoption in China. 
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Lastly, the interviewee of CN-OA informed that “there are many scientific and 

technology parks and so-called “incubator bases” in Shanghai, which have 

governmental background or are supported financially by the government.”  Within the 

software park where CN-OA registered, “there were regular and free job trainings for 

managers, including the training particularly aiming at e-commerce.”  This kind of 

governmental program did support the company’s use of e-commerce (“strongly agree” 

on “governmental training and advisory programs” supporting e-commerce in CN-OA’s 

online survey). 

 

4) Legal adequacy 

 

All interviewees claimed that they had not encountered any serious legal problem in 

B2B e-commerce so far.  The interviewees from Chinese companies gave several reasons 

for it.  First, when making “direct purchase of raw materials”, which was the “critical 

part” of its purchase, CN-DP still “kept traditional way to place order and sign contract.”  

CN-DP only used an electronic platform to make “indirect purchase of equipments, 

officer suppliers and services.”  There were no serious legal issues in the process of those 

e-commerce transactions.  Second, the interviewee of CN-OA said that, “because the 

bank serves as the mediator, there are no [legal] problems [of electronic payment] so 

far.”  Third, CN-NS required that “every change in customer’s order must be in the 

written form.”  Furthermore, its “every large project were obtained through invited public 

bidding and hence in the written form” as well.  Even though CN-NS would “email the 
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electronic copy of contract and agreement to customers in other locations,” the final 

version was still “in written form and stamped corporate seals by both sides.”  CN-NS 

did not use electronic payment either.  Therefore, the company had not run into any legal 

problem in e-commerce. 

 

Nevertheless, the interviewee of CN-DP mentioned the importance of “whether there 

are corresponding laws to recognize and regulate [the e-commerce practice].”  She 

further indicated that an adequate legal system was a precondition for e-commerce 

adoption: “if existing legal frameworks do not recognize and legalize [e-commerce] 

practices, everything we talked about is empty and nobody will do [e-commerce].”  The 

interviewee of CN-NS also expressed the security concern of online transactions due to 

the legal inadequacy in e-commerce.  On the other side, even though the interviewee 

from US-HS noticed that there were multiple standards and thus confusions in B2B e-

commerce practice, he believed the private sector, rather than the regulatory body, should 

eventually decide what the standard should be. 

 

5) National cultural compatibility 

 

Even in the U.S., where the national culture was generally believed to be compatible 

with technology innovation and the social and cultural infrastructure was rated high in 

EIU’s e-readiness rankings, the interviewee from US-HS still believed people preferred 

face-to-face business transaction (“agree” on the “face-to-face preference” in its survey 
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response).  The reason could be inferred from the interviewee’s comment: “I think at 

least initially face-to-face, and then, after once the relationship is established, I will feel 

comfortable to do B2B electronic commerce.”  After all, the interviewee believed that the 

national culture in the U.S. was still compatible with e-commerce practice: “I mean over 

time.  It may not initially, but over time, yes.” 

 

Similar to the comments of US-HS, the interviewee from CN-DP said, “at the 

beginning, we thought [e-commerce] would have [negative] impact [on our business 

relationship with our suppliers].”  The impact eventually turned out to be minor.  The 

reason could be inferred from her statement: “we could be tougher on the supplier and 

achieve our targeted price through indirect way of e-commerce.”  However, she pointed 

out that “it was not beneficial for the supplier, and even negative, without face-to-face 

interaction” (“agree” on both “face-to-face preference” and “interpersonal relationship” 

in CN-DP’s survey response).  Just like what the interviewee of US-HS thought about the 

U.S. culture with respect to e-commerce adoption, the interviewee of CN-DP believed 

that, “because of the globalization of Chinese economy, new business models would be 

more and more acceptable to Chinese people and the Chinese culture would become 

more compatible to those new models as well.” 

 

The interviewee of CN-NS mentioned the issues of mutual trust and business ethics in 

China.  Customers did not have enough confidence to do business with the company 

through online communications and online transactions.  Therefore, “it was premature to 
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conduct all business transactions electronically ... Offline, we still need face-to-face 

interactions [with customers], through personal friendship, through dinner together.  

Also, if we have more extensive interpersonal network, we will be able to access to more 

business information and have more business opportunities.” (“agree” on “face-to-face 

preference” and “strongly agree” on “interpersonal relationship” in CN-NS’s survey 

response). 

 

The interviewee of CN-OA did not think e-commerce could replace the traditional 

business model either: “it must be unrealistic for us not to continue our interpersonal 

relationship with our customers and not to interact with them face-to-face” (“agree” on 

both “face-to-face preference” and “interpersonal relationship” in CN-OA’s survey 

response).  He emphasized that the businesses in the industry of online advertisement 

were based more on interpersonal relationships.  Nevertheless, the interviewee of CN-OA 

held a similar opinion as the interviewee of CN-DP had on the compatibility of Chinese 

culture: “compared with American culture, Chinese culture may be a little bit more 

conservative; it will take longer time for Chinese culture to completely accept the new 

model [of e-commerce].  However, it will be accepted eventually even though it may not 

be as fast as in Western countries.” 

 

Finally, I asked all interviewees to rank those institutional environment factors 

according to their impacts on B2B e-commerce adoption.  The results were very 
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consistent: the industrial factor received the highest rank across all interviewees; and then 

governmental, legal and national cultural factors in order (See Table 92). 

 

Factor US-HS CN-DP CN-OA CN-NS Median ranking 
Industrial factor 1 1 1 1 1 

Governmental factor 2 2 4 2 2 
Legal factor 3 3 3 3 3 

National cultural factor 4 4 2 4 4 
Additional factor No Technical factor Technical factor No - 

Table 92: Rankings of importance of environmental factors in B2B e-commerce adoption 

 



279 

CHAPTER VI: DISCUSSION AND CONCLUSION 

 

Discussion of findings 

 

This dissertation studied a holistic complement of industrial, governmental, legal and 

cultural factors in the institutional environment for B2B e-commerce adoption.  It 

employed quantitative methods using both secondary and primary data, reinforced by 

qualitative techniques, to elicit the relationships between the institutional environment 

and B2B e-commerce adoption at both country and firm levels and over time. 

 

1) Phase I: Country level 

 

Empirical analysis at this step confirmed strongly the research hypothesis with 

respect to governmental support.  It supported marginally the hypothesis about cultural 

compatibility, but was unable to demonstrate the causal-effect relationship between legal 

adequacy and e-commerce adoption (See Table 93). 
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Hypothesis Independent 
variable Measurements for IV Dependent 

variable 
Measurements for 

DV Supported*** Effect 
size*** 

H1b Industrial pressure (N/A)* 

E-commerce 
adoption 

(N/A)* (N/A)* (N/A)* 

H2b Governmental 
support 

• Government priority/ 
vision 

• Government 
promotion/financial 
support 

• Government role 
model 

• E-commerce 
transaction 

• Online marketing 
• Level of e-business 
• Degree of online 

commerce 

Yes 0.56** 

H3b Legal adequacy 
• Supportive/effective 

legal framework 
• E-commerce laws 

No 0.19 

H4b Cultural 
compatibility • National “e-literacy” Marginally 0.38 

Note: 
*. The first hypothesis was not tested at the country level of Phase I due to the data unavailability. 
**. p<0.005. 
***. The results in this table were based upon the t-test of the regression coefficients across the WEF 2001-02, EIU 2003, 
and WEF-EIU combined (2001/03) secondary data analyses (refer to Table V-19 in Chapter V). 

Table 93: Summary of hypotheses and results at country level of Phase I 

 

In other words, governmental support did exert a substantial positive impact on e-

commerce adoption in businesses around the world at the startup stage of e-commerce 

(the worldwide average score for e-commerce was only 2.37 out of 5 in the WEF 2001-

02 dataset and 5.51 out of 10 in the EIU 2003 dataset).  Government promotions, 

financial incentives and encouraging policies fostered companies in many countries to 

engage in e-commerce in 2001 to 2003.  This finding proved the institutional perspective 

about the critical role of government in driving companies’ investment in e-commerce. 

 

The finding also suggested that the social and cultural compatibility was a moderate 

institutional factor for e-commerce adoption.  If a national culture was compatible with e-

commerce practice, it could be supportive of the e-commerce initiatives in that country; 

otherwise, the culture might defer the e-commerce decision. 
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The legal/regulatory factor is commonly believed to lag behind the developments of 

technology and business, and in turn have a lagging effect on the private sector.  Most 

legislative actions on e-commerce were taken by countries after 2000 or even later.  

Therefore, the impact of the national legal environment on e-commerce remained to be 

seen.  For example, despite the implementation of legislation recognizing digital 

signatures in the U.S. in 2000, this practice in e-commerce has still not yet been widely 

employed (Gibbs et al. 2003).  Moreover, the issue of legal adequacy might be negligible 

until e-commerce became more pervasive in business operations.  The lack of 

significance of legal adequacy seemed thus reasonable in the result. 

 

2) Phase I: Firm level 

 

The result in the 2001 primary survey was statistically consistent with the findings in 

the above secondary analysis.  In addition to the governmental and cultural factors, the 

effect of industrial encouragement was also demonstrated strong (See Table 94).  

Companies that perceived more encouragement from their industry and trading partners 

were more likely to adopt e-commerce. 
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Hypothesis Independent 
variable Measurements for IV Dependent 

variable 
Measurements 

for DV Supported Effect 
size* 

H1a Industrial 
encouragement 

• Industry encouragement 
• Customers encouragement 
• Suppliers encouragement 

E-commerce 
adoption 

• Adopter (=1) 
• Non-adopter 

(=0) 

Yes 1.03*** 

H2a Governmental 
encouragement 

• Government encouragement 
• Government incentives Yes 1.14*** 

H3a Regulatory 
change 

• Domestic law changes 
• International law changes No 0.31 

H4a Cultural 
compatibility • National cultural compatibility Marginally 0.54** 

Note: 
*. Effect size was based on the logistic coefficient. 
**. p<0.1; 
***. p<0.005. 

Table 94: Summary of hypotheses and results at firm level of Phase I 

 

Findings in country and firm levels at Phase I implied that when B2B e-commerce 

was still at its nascent stage, its adoption was mostly business-driven and sensitive to 

government enabling policies.  On the other hand, this study showed that national culture 

had just a mild impact on e-commerce adoption and did not support the hypothesis of 

causal-effect relationship between the legal environment and e-commerce adoption. 

 

3) Phase II: Country level 

 

First of all, the worldwide average score for e-commerce improved in both the WEF 

2006-07 dataset (3.90 out of 7) and the EIU 2007 dataset (6.37 out of 10).  In addition, 

comparing the latest WEF dataset with its 2001 version, the worldwide average score for 

governmental support improved from 3.81 to 4.25 out of 7, but the score for legal 

adequacy decreased from 4.48 to 3.73.  The social and cultural compatibility score in the 

EIU dataset lowered from 6.47 in 2003 to 6.01 out of 10 in 2007 (See Figure 38). 
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 Note: all scores are 10-point based. 

Figure 38: Changes of worldwide average scores for institutional environment 

and e-commerce adoption from 2001/03 to 2006/07 

 

Except for the industrial factor, the effects of the institutional environment in the 

secondary analysis at this step were conflicting, and weaker compared with the results of 

Phase I (See Table 95). 

 

Hypothesis Independent 
variable Measurements for IV Dependent 

variable 
Measurements for 

DV Supported Effect 
size* 

H1b Industrial 
environment 

• Market competition 
• Supplier quality 
• Firm-level Technology 

absorption 

E-commerce 
adoption 

• Extent of business 
use of Internet 

• Level of e-business 
• Degree of online 

commerce 

Yes 0.52 

H2b Governmental 
support 

• Government priority/vision 
• Government promotion/ 

strategy 
• Government role model 

No 0.07 

H3b Legal 
adequacy 

• Effective legal framework 
• E-commerce laws Marginally 0.31 

H4b Cultural 
compatibility • National “e-literacy” No 0.16 

Note: 
*. The results in this table were based upon the t-test of the regression coefficients across the WEF 2006-07, EIU 2007, 
and WEF-EIU combined (2006/07) secondary data analyses. 

Table 95: Summary of hypotheses and results at country level of Phase II 
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Specifically speaking, the industrial environment did influence countries’ e-

commerce diffusion significantly.  In countries with higher levels of market competition, 

supplier quality and technology absorption, companies were more sophisticated in e-

commerce adoption. 

 

The finding supported just marginally the impact of legal adequacy on e-commerce 

adoption.  The effect was mild.  If a national legal system was adequate and effective for 

e-commerce practice, companies in that country might have engaged more in e-

commerce operations.  On the other hand, the effect of governmental support on e-

commerce has reduced significantly since Phase I.  The changes of effects of legal and 

governmental factors in opposite directions implied that, as e-commerce developed and 

became a common practice in the private sector, companies might have faced more legal 

issues and governmental enabling policies might no longer be vital.  Rather, 

sophistication of e-commerce was more business-driven.  As e-commerce became more 

integrated into regular business operation, the influence of national culture became blurry 

as well. 

 

4) Phase II: Firm level 

 

First, among ten items with the highest agreement in the survey response, six were 

with respect to industry pressure, including that of competitors, customers, leading/trend-
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setting companies, and other companies using e-commerce.  Among ten items with the 

lowest agreement, most were about legal adequacy and cultural compatibility, indicating 

respondents believed that the current legal system needed to be adjusted and/or changed 

to adapt to e-commerce practices and that within the current national culture interpersonal 

relationships and interactions were still preferred for business. 

 

Second, among the survey respondents, Chinese companies and small and median-

size companies perceived higher governmental support than did companies in the U.S. 

and Taiwan and large companies.  Both findings were consistent with previous literature.  

Third, among all coefficients of Pearson’s correlations, partial correlations and multiple 

regression, only the industry pressure demonstrated a strong relationship with e-

commerce adoption (effect sizes in three different statistical analyses were all larger than 

0.6).  Fourth, similar to the result in the 2001 primary survey, the effect of cultural 

compatibility was again found marginally important (See Table 96).  The result from the 

qualitative interview was used to cross-validate the findings. 
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Hypothesis Independent 
variable Measurements for IV Dependent 

variable 
Measurements for 

DV Supported* Effect 
size* 

H1b Industrial 
pressure 

• Competitors use 
• Customers use 
• Suppliers use 
• Leading companies use 
• Other companies use 
• Industry association promotes 

E-commerce 
adoption 

• Level of adoption 
• Extent of adoption 

Yes 0.72*** 

H2b Governmental 
support 

• Government effort to improve 
infrastructure 

• Government training program 
• Government role model 

No 0.07 

H3b Legal 
adequacy 

• Clear legal framework 
• Capable legal system 
• Adequate laws 

No -0.19 

H4b Cultural 
compatibility 

• Face-to-face transactions 
• Interpersonal relationship Marginally 0.40** 

Note: 
*. The results in this table were based upon the multiple regression coefficients of survey data analysis. 
**. p<0.1; 
***. p<0.01. 

Table 96: Summary of hypotheses and results at firm level of Phase II 

 

In sum, the data analyses in this dissertation suggested that over time the strongest 

facilitator of B2B e-commerce was industrial pressure, while cultural compatibility also 

had some impact.  Governmental support was particularly important for the fosterage in 

the private sector at the start of e-commerce adoption; nevertheless, its driving force 

weakened when e-commerce became a common practice in business.  Lastly, the effect 

of legal adequacy was not found and/or supported by a series of studies conducted in this 

dissertation. 

 

Contribution 

 

Some theoretical arguments suggested that e-commerce adoption be influenced by 

supportive external environments, such as industrial action, governmental sponsorship, 

and cultural compatibility (Gibbs et al. 2003).  However, the limited studies are scattered 
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and very little empirical research has looked systematically at the extent to which this is 

true, partially due to the intractability of observing and measuring the social, legal and 

policy values.  Using country-level secondary data and firm-level primary data, this 

dissertation studied four primary factors in the institutional environment simultaneously 

and over time.  The research findings thereby reify and extend the existing institutional 

theory in e-commerce adoption. 

 

According to New Institutional Economics (NIE), the institutional environment is 

made up of two types: formal (e.g., rules, laws and policies) and informal (e.g., norms of 

behavior, conventions, customs, etc.).  Together, they define the institutional structure of 

societies and economies (North 1994).  This institutional structure establishes the basis 

for production, exchange and distribution (Davis et al. 1971) and constrains the decisions 

and behavior of organizations that operate under a specific institutional environment 

(Ahrens 2002).  This dissertation shows that, when considering e-commerce adoption by 

business organizations, the conceptual definition of institutional environment could be 

usefully reified as follows: 

 

1) Industrial environment—normative, coercive and mimetic pressures exerted by 

competitors, customers/suppliers, peer firms, trend-setting firms and industry 

associations to use e-commerce; 
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2) Governmental environment—government policies, such as national IT policies, 

financial incentives, educational and training programs, and governmental role 

model, to support e-commerce use in the private sector; 

 

3) Legal environment—adequacy, adaptability and predictability of the legal 

framework and legal system for e-commerce practice; and 

 

4) National culture environment—compatibility of national culture with e-commerce 

practices. 

 

The above reification of the institutional environment for e-commerce adoption also 

helps fill in the knowledge gap in the under-researched part of “external environment” in 

Ives et al.’s classical MIS research model (See Figure 39).  This study provides an 

unprecedented research lens looking systematically into the relationship between the 

institutional environment and e-commerce adoption. 
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Adapted from (Ives et al. 1980) 

Figure 39: The institutional environment in the MIS research model 

 

The second contribution of this study to institutional theory is its use of a temporal 

lens to examine how the importance of each primary factor of the institutional 

environment changes over time during e-commerce development.  Institutional theory 

tends to use different lenses, such as legal, political and cultural, to understand how social 

choices are shaped by institutional environment and arrangement.  However, the temporal 

change of institutional effects has rarely been discussed conceptually or investigated 

empirically.  This study shows that such change is significant in some cases and 

important for technology adoption and innovation.  When e-commerce was at its infant 

stage, governmental support was instrumental and served as an initial external force to 

encourage firms to adopt e-commerce.  Meanwhile, industrial pressure also pushed firms 

to engage in e-commerce.  As time went on, the effect of the industrial factor remained 

relatively stable.  Firms under pressure participated more in e-commerce activities 
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following Rogers’ technology adoption curve.  On the other hand, as e-commerce became 

more business-driven, governmental support was no longer critical and lost its 

significance.  This study hence extend institutional theory by adding a new research 

lens—time.  Employing such a temporal lens provides a new and powerful way to 

investigate and better understand the institutional environment for technology adoption 

and innovation at different stages. 

 

This dissertation also demonstrates how to operationalize the hard-to-measure 

environmental constructs and sophistication of B2B e-commerce, as well as how to make 

the research findings more reliable and valid through triangulation of methods and data.  

Lastly, when using two key words “institutional environment” and “e-commerce” (or 

“electronic commerce”) to query the ProQuest Dissertations and Theses database, no 

dissertations were found with a similar topic as this, not even related.  This dissertation 

thus makes an original contribution to expanding the knowledge base of institutional 

effects on e-commerce adoption and diffusion; it also offers implications for institutional 

practice in both the private and public sectors, as shown in the next sections. 

 

Managerial Implication 

 

Researchers and their academic studies can improve the practice of management by 

offering managers empirical evidence and comprehension of social and business 

phenomena.  Moreover, according to the new institutionalism in organizational analysis, 
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business entities always “seek guidance from the experience of others in comparable 

situations” when facing choices (DiMaggio et al. 1991).  Those business perceptions and 

opinions collected and analyzed in the primary firm-level surveys and interviews could 

be used by companies for reference in evaluating their own environmental situations and 

making informed business decisions on e-commerce. 

 

Davenport in his book, Information Ecology: Mastering the information and 

knowledge environment, expounded that all companies have to be informed about the 

outside world: what customers need, what suppliers demand, what competitors are trying 

to accomplish, what regulators insist we must do, and what bias cultural values create 

(Davenport 1997).  These external environments can consequently motivate 

organizational decisions and actions.  Consistently, this research shows managers that 

firms do not make e-commerce decisions independently from their external environments, 

nor are they powerful enough to ignore the external environment.  Managers play the role 

of organizational architects who design an organization in a way that improves its ability 

to adapt to its environment (Ancona et al. 2001).  They should therefore ensure that they 

are well-informed about the external environment, including industry situations and 

trends, government policies and initiatives, legal and regulatory changes, and local 

cultural values.  Based on the information and understanding of the external environment, 

managers should be able to design and implement their “e-strategies” that “fit” the 

environment and the e-strategies could be more efficient and successful.  Managers will 

expect congruence or “institutional isomorphism” of e-commerce in businesses.  If this is 
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the case, managers could also expect the maximization of benefits offered by e-

commerce. 

 

According to institutional theory and the research findings in this study, firms 

themselves are also a part of institutions and thus play a role in creating and shaping the 

institutional environment.  The role is more significant in the industrial environment in 

particular.  Metcalfe’s law tells us that the value of B2B e-commerce model is 

proportional to the square of the number of companies in the industry participating in 

B2B e-commerce.  Therefore, managers should understand that, if they want to reap the 

full benefits of e-commerce, they need to get their business partners along the value chain 

“on board” as well.  Based on this study, this could be done effectively through 

encouraging/requesting the firm’s customers or suppliers to use e-commerce and through 

the promotion of industrial associations. 

 

Meanwhile, for the managers and their companies that wish to invest in e-commerce 

operations with their overseas suppliers and customers, the secondary analysis in this 

study provides an overview of the related investment environment in most countries in 

the world and a kind of prediction of which locations have higher levels of e-commerce 

adoption.  The companies could hence tailor their e-commerce strategies to local 

conditions. 

 

Policy implication 



293 

 

An effective research project is not only used to explain and predict social 

phenomena, but also to help humans master them to achieve social objectives through 

yielding useful policy recommendations (Evera 1997).  All sound policy prescriptions 

should rely on a solid theory base, valid data analysis, and rational discussion.  In reality, 

however, policymakers generally lack adequate scientific evidence and knowledge for 

making crucial decisions on e-commerce development.  The application of institutional 

theory in e-commerce adoption and its empirical findings in this study have a clear 

relevance to policy makers.  If we understand better at the theoretical level how those 

institutional factors would produce an outcome of e-commerce adoption, we then have 

the basis for a conditional prediction in the real world on how e-commerce will develop 

in a certain environment.  It will help policy makers to formulate appropriate policies to 

accelerate e-commerce adoption. 

 

Experience has taught us that it is important to build a business-friendly climate for 

technology innovation and diffusion and support the entrepreneurial spirit that drives 

economic growth and development.  The effects of the institutional environment will 

depend to a significant extent on how policy-makers, business players and other 

stakeholders will act and influence.  Policies must be designed, articulated in coherent e-

strategies and implemented in partnership with all relevant players to ensure that the 

opportunities provided by e-commerce are taken advantage of to improve the 

productivity of a national economy and the enterprises within it (UNCTAD 2001).  
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According to this study, this is particularly vital at the infant stage of e-commerce.  The 

advancement in e-commerce adoption at Phase I (2001-2003) could be credited to 

governmental support.  In particular, proactive government policies were the prime 

mover of e-commerce in many developing countries at the beginning. 

 

The fosterage of governmental support is summarized as follows.  First, government 

policies that encourage investment in IT adoption, particularly the financial incentives, 

are stimulating to e-commerce development.  Second, government efforts to promote an 

open and free trade environment, including deregulating telecom markets, improving IT 

infrastructure, and conducting e-procurement itself, will encourage e-commerce adoption 

and diffusion.  Third, government’s assurance on recognizing e-contracts and providing 

legitimate legal frameworks will facilitate e-commerce activities.  Fourth, government’s 

educational and training program will foster “e-literacy” and greater awareness of e-

commerce among businesses.  Last, cooperation between government and industry is a 

key to e-commerce.  With immature institutional structures, governmental and industrial 

encouragement together tend to play an even greater role in developing countries (Xu et 

al. 2004).  Promotional efforts could be more significant if they were carried out by 

policy makers in partnership with the private sector (Gibbs et al. 2003).  In reality, 

government-industry coordination has already been proved as a successful factor for e-

commerce development in Scandinavia countries, South Korea and Singapore (EIU 

2004). 
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On the other hand, this study also shows that the lack of governmental supportive 

policies and adequate legal framework are concerns of companies engaging in e-

commerce, but that the lack thereof would not deter companies from implementing their 

e-commerce strategies nor inhibit the sophistication of e-commerce adoption after its 

initial uptake.  Rather, e-commerce adoption is more industry and/or market driven.  The 

representative example here is the U.S.: e-commerce has flourished in the U.S. for many 

years without too much intervention of government and/or legislation.  Thus, after an 

initial push on e-commerce adoption, government and/or legislation should not interfere 

directly in private investments in e-commerce implementation any more until there is a 

clear sign of industrial failure or market uncertainty and disturbance.  Government might 

rather take a more active role, in particular in addressing the lack of social and cultural 

compatibility with e-commerce diffusion.  For example, according to this study, one of 

the greatest concerns of Chinese firms was the lack of trust among B2B e-commerce 

participants.  This was the main reason why they still preferred face-to-face business 

transactions and delayed the adoption of e-commerce.  The Chinese government could 

put more efforts in laying out clear and solid policy, regulatory and technical foundations 

to ensure the trust relationship and confidence among the B2B parties involved. 

 

Finally, as Kofi Annan, the former Secretary-General of UN, suggested, “if all 

countries are to be benefited [from e-commerce], … more needs to be done to … create 

an enabling environment, nationally and internationally.” (UNCTAD 2004) 
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Limitation and recommendation of future research 

 

Designing and conducting such a series of empirical studies on B2B e-commerce 

adoption and institutional environments over time is extremely difficult, partially because 

any kind of influence of environmental factors is hard to observe and measure.  Most 

measurements in this study are subjective in the sense that they reflect the perceptions of 

respondents on Likert scales.  In both phases of the study, a number of items in the firm-

level surveys, which aimed at measuring the institutional environment, had to be dropped 

after validity and reliability tests.  Therefore, the measurements need further refinement 

and could be more objective, for B2B e-commerce adoption in particular (for example, 

using e-commerce transaction value as a measurement). 

 

Using and analyzing secondary data over time also reveals some weaknesses and 

frustration.  Measurements were not always consistent from one time to another.  Certain 

variables did not perfectly match the research model.  Some critical variables might be 

even unavailable in the data source (for example, the industrial variable was unavailable 

in the Phase-I secondary data and the cultural variable was unavailable in the WEF 

datasets).  Considering this matter, it is worthy to mention that, since 2000, there has 

been a rising interest of governments, international institutions and consulting firms in 

collecting and compiling data to produce statistics and indicators of e-commerce 

development.  For example, the UNCTAD ICT and E-business Branch has maintained a 
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website of measuring e-commerce since 200327.  From this website, there are links to a 

specific country’s national statistic database and/or reports.  Within the framework of the 

Partnership on “Measuring ICT for Development”, a global stocktaking exercise was 

carried out by the UNCTAD in 2004 (UNCTAD 2005).  Through an annual e-business 

survey, the UNCTAD collects statistical data from member states on the use of IT by 

enterprises and the IT sector.  The data collected through this survey are then entered into 

the UNCTAD information economy database.  The results are published in the annual 

Information Economy Report (former “E-commerce and Development Report”).  During 

this procedure, the UNCTAD actively and continuously works on defining e-commerce 

indicators, and on developing and improving survey vehicles and model questions. 

 

Second, due to the limitation of data at firm level, the study reveals a general idea of 

adoption decisions in companies in four economies.  Future research should test 

separately the samples in more industries (for example, service sectors) and more 

countries (for example, the unique cases of India and South Korea).  Repeating the 

application of the same instruments and measurements on different samples in different 

institutional contexts will not only help conduct a comparative study but will also help 

refine the research design and thereby improve the quality of institutional study in e-

commerce adoption. 

 

                                                 
27 Detail information can be found online at http://measuring-ict.unctad.org. 
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One of the main problems with organizational research is access to organizations 

(Gutek 1991).  Unfortunately, many businesses, those well-known companies in 

particular, appeared to be inundated with requests of surveys or interviews from 

universities, industrial research firms, trade associations, and government agencies28.  

Email spam, which could mix with my legitimate research request, just made the 

situation worse29.  Furthermore, managers were likely to be very busy; motivating them 

to spend time to take part in this research project was a challenge issue.  As a result, 

businesses had built up a considerable resistance to answering surveys and interviews, 

especially the ones without authoritative endorsement, like this dissertation project.  

Sometimes, only after the executive at the highest level within the company had 

expressed his interest and/or support on this research project, would he direct the 

personnel at lower level to take part in this study.  However, the high-level executives 

themselves were extremely difficult to reach and not every person would follow his/her 

supervisor’s direction and eventually fill out the survey.  I believe the reality shown 

above was one of the primary reasons that the response rate in the 2007 survey was low. 

 

The non-random sampling in the 2007 survey was also weak on external validity as it 

was impossible to generalize the result beyond the data.  If both grant and opportunity 

were available, large-scale random sampling surveys (which can use the 2007 study as a 

                                                 
28 A reality that I faced in the 2007 data collection was that while most U.S. companies accepted media 
question, investor inquiry, and customer contact, most of them did not “entertain requests for academic 
research” (quoted from one company’s website). 
29 Even though I was using my University of Arizona email address to send all invitation letters, in several 
cases the emails were deleted without being displayed on the recipient’s computer.  I suspected at least 
some of the invitation emails had been intercepted by the spam/junk mail filter in the recipient’s email 
account. 
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pilot study) should be conducted, so that rigid inferential statistical analyses could be 

carried out and reliable generation of the research findings could be made.  More 

qualitative interviews should be conducted not only with corporate executives but also 

with experts, policy-makers and scholars.  Moreover, new information technologies and 

new e-commerce models with potentially important economic implications will certainly 

be developed in the future.  The institutional environment is continuously re-shaped by 

industrial, policy, regulatory and cultural changes as well.  Therefore, a longitudinal 

study of the development of B2B e-commerce and the institutional environment at both 

country and firm levels is needed and it could offer more research and practical value. 

 

Lastly, the evidence provided in this study is relevant to the specific case of B2B e-

commerce adoption.  It will be interesting and valuable to assess whether and how this 

outcome and relationship between the institutional environment and B2B e-commerce 

hold in other cases.  Therefore, the study could extend the dependent variable from B2B 

e-commerce to B2C e-commerce, to general IT adoption and innovation, and to 

intellectual property (such as open source movement) and outsourcing activities. 
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