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ABSTRACT  

A large scale, multi-industry empirical survey was conducted to collect evidence of E-Business practices in New Zealand-based organisations in 2001 and 2002. This paper presents selected comparative results on E-Business adoption from over 1000 executives in both surveys.  Major findings show that adoption of E-Business is influenced by organisational size. Significant differences were also found in perspectives and priorities for the companies that were engaging in E-Business activities (e.g. have adopted websites) and those that were still watching/observing the emerging technologies from the sidelines (non-website companies). These findings are particularly significant for the implementation of the Government’s e-commerce strategy, and future policy making for SMEs.
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INTRODUCTION

Electronic business is a major force in the global economy.  According to the Gartner Group, worldwide business-to-business (B2B) electronic commerce was projected to reach US$7.29 trillion by 2004, with a 155% growth rate in the Asia/Pacific region. The Boston Consulting Group estimated that B2B E-Commerce in Australasia would increase from A$17 billion in 2000 to A$235 billion in 2005; however New Zealand businesses were predicted to contribute only 9% ($21 billion) of this volume (Wetenhall, Sutherland & Boven, 2000).  Such phenomenal growth rates signal major changes in the way business is conducted, in the face of challenges from new types of electronic markets and electronic business models. There are numerous ways in which web technologies can be adopted and adapted to improve the performance of organisations at all levels: from small businesses and communities, through to global networks and nations.  The ability to respond to these challenges is therefore of considerable interest to senior executives, managers, government officials and politicians around the globe.  Initiatives to gauge the level of readiness for an Internet-based economy are being conducted to provide information for policy development and decision-making at national, regional and industry levels. In this dynamic context, there is also a need for research to describe and explain the impacts of these changes on managers and to develop theories incorporating the new E-Business practices.  

Several major descriptive studies have been conducted internationally on the nature of E-Business and its impacts.  The Asia Pacific Economic Cooperation (APEC) Telecommunications Working Group study of E-Commerce focused on Small and Medium Enterprises (SMEs) in all 21 APEC member countries (TEL05/97T, 1999).  Noting the importance of SMEs for economic growth and productivity in APEC economies, this study emphasised the role and opportunities for smaller firms: 

SMEs that can demonstrate their capabilities to use electronic commerce will have a competitive advantage in the B2B marketplace.  For example, most of the large firms currently developing and implementing B2B E-Commerce strategies typically engage SMEs in their supply chains. For these large firms, the rate at which SMEs adopt E-Commerce and enhance their capabilities could affect the scope and timing of their B2B E-Commerce implementation. Alternatively, SMEs that do not keep pace with electronic commerce may be marginalised as suppliers. 

Reporting on emerging E-Business developments in Australia and New Zealand, the Boston Consulting Group observed that companies have rushed to set up e-marketplaces (Wetenhall, Sutherland & Boven, 2000). However, it cautioned that many of the 283 e-marketplaces would fail, as transaction fees fall and global players reach ‘down under’.  Finding a dominant ‘defensive’ approach to E-Business initiatives in Australasia, BCG advised, “The real value of E-Commerce will derive from restructuring distribution and supply chains, and embracing deep collaboration with trading partners.”
In the past three years, a series of research projects have been initiated to identify the levels of E-Business activities in New Zealand and understand the impacts of information and communication technologies (ICTs).  This research includes surveys commissioned by the Ministry of Economic Development (MED, 2000, 2001) and projects by other interested researchers including Deloitte Touche Tohmatsu (2000) and Boston Consulting Group (Wetenhall, Sutherland and Boven, 2000). The New Zealand Institute for International Competition and Regulation (ISCR, 2001) prepared a scoping study on E-Commerce Performance Research. The Foundation for Research Science and Technology (FRST) recognised the need for further research in the broad area of socio-economic impacts of information and communication technologies (ICTs). Waikato Management School researchers developed a series of projects for this FRST-funded programme (www.mngt.waikato.ac.nz/ict) including a comprehensive survey of E-Business practices (Clark et al, 2001).  This large scale, multi-industry survey was first conducted in 2001 and has provided empirical evidence of E-Business adoption and implementation in New Zealand-based organisations.  Descriptive results from this initial survey were widely disseminated to participants, academics, industry, and government advisors (Clark et al., 2001). The project has contributed new understanding of the status of E-business practices and the uptake of new technologies in New Zealand (Clark, 2002).  This research has also been used to support corporate strategy decisions, for international benchmarking of the economy, and to provide advice for managers.

In 2002, the major empirical survey on E-Business practices was replicated to provide comparative and longitudinal data.  The major objectives of this research were: (1) To identify the nature and extent of E-Business activities in New Zealand; (2) To examine the motives for initiating E-Business activities; (3) To examine the impacts of E-Business activities on organisational processes and performance; (4) To investigate the factors enhancing and inhibiting E-Business uptake and implementation in New Zealand; and (5) To identify trends, patterns and changes in E-Business activities and their impacts.  This paper reports a series of comparative descriptive results from the 2001 and 2002 surveys relating to the adoption of E-Business activities in New Zealand and the measures to improve uptake of E-Business.

METHODOLOGY

A comprehensive four-page postal questionnaire was designed to collect empirical evidence of current E-Business practices. Questions were developed to obtain data for key descriptors of E-Business adoption, implementation, impacts and strategies.  The questionnaire was pilot tested in November 2000, using feedback from 18 managers and 6 academics to clarify and improve the questions. Questionnaires were mailed to senior executives of New Zealand-based organizations across all of the ANZSIC Industry codes using a three-phase mail out process  (Dillman, 1978). In the 2001 survey, a total of 1229 complete and usable replies were received by March 2001 (20.9 % response rate). In 2002, a total of 1057 complete and usable responses were received by May 2001 (19.2% response rate).  The final samples were broadly representative of the population of New Zealand companies.  An additional telephone survey of 100 randomly selected non-respondents was conducted to check for non-response bias.  Analysis of this data on key variables including computer usage, website adoption and size, revealed no differences between these 100 firms and the survey respondents.  
E-BUSINESS ADOPTION IN NEW ZEALAND

The adoption of E-Business in New Zealand was considered in this survey by examining the use of computers for business activities, the types of business activities performed electronically, the existence of websites and the functionality of websites.  Motives for involvement with E-Business initiatives and the most important impacts of E-Business on firm performance were also investigated.

Computer use for business activities was found to be almost universal. Over 92% of the respondents in 2001 indicated involvement with computers in their organisations, and by 2002, this proportion had increased to 95%.  The proportion of New Zealand organisations with a website was much lower, as illustrated in Figure 1.  Approximately half of the respondents (54.8%) had websites in 2001; however, website existence had increased to 63.6% by 2002.  The introduction of a website provides a simple measure of E-Business adoption and the functionality of the website indicates E-Business capabilities (NOIE, 2000).

Figure 1 
E-Business Adoption in 2001 and 2002
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To gauge the level of E-Business capabilities, the number and types of website functions were evaluated (Berryman, 2000; PriceWaterhouseCoopers, 1999). Using two of the core transaction activities as an indication of the sophistication of web-based business activities, approximately one in five of these New Zealand organisations have websites capable of taking orders and one in twelve can also handle payments on-line.  Although levels of computer use and website presence increased from 2001 to 2002, the proportions of these transaction capabilities had not changed over this period.  Further, business-to-business sales (B2B) and business-to-consumer (B2C) sales have remained at the same levels in 2002, with approximately one in five companies reporting involvement with these activities. Overall, these results indicate that there is considerable scope for New Zealand organisations to increase the sophistication of their web-based business activities.

The impact of organisational size on these key indicators of E-business adoption has been evaluated.  This was seen as an important consideration for the New Zealand economy given that approximately 99% of New Zealand businesses are micro, small or medium (Cameron & Massey, 1999).  Historically, SMEs have lagged behind large companies in E-Business adoption (NOIE, 2000).  Five categories of size were created based upon the numbers of full-time equivalent employees (FTEE) as shown in Figure 2.  This analysis shows that computer use is lowest (86%) in the smallest organisations (<10 FTEE).   The proportion of companies with websites increases with increasing size of the organisation from 44% in the smallest companies (0-9 FTEE) to 87% of largest companies (100+ FTEE).  However, for the two measures of website transaction capabilities, the results do not follow a linear relationship with size.  

Figure 2    E-Business Adoption by Size, 2002
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Scale of Web-based Activities
Data on the scale of website activities was collected in 2001 and 2002.  Specifically, website companies were asked to estimate the proportions of their total business activities that were conducted via websites in three areas: (1) on-line products, (2) on-line purchases, and (3) web sales.  Figure 3 shows the estimated mean percentages reported for the current period (i.e. Now), and for the future (i.e. In 2 years time).  The 2001 results showed that the scale of current activities was low for both on-line purchases and web sales (approximately 5.5 % of total purchases/sales).  By 2002, these proportions had decreased to 4.7% for on-line purchases and 5.1% for web sales.  These results are interesting as the website companies were optimistically estimating growth of nearly 17% and 14% respectively for these activities in 2001.  By 2002, the estimates of future growth for these activities had been trimmed to 11%.  Although, the proportions of total product lines on-line were much higher (45% in 2001), the same pattern of results was reported.  By 2002, the average estimate was 40% of total products were on-line and future growth was expected to achieve 52% within two years.  The average estimate of 15% growth in on-line activities for all three of these key areas of business was clearly not achieved by 2002.
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Figure 3
Scale of Website Activity in 2001 and 2002

Motives for E-Business Activities

The primary motives for involvement with E-Business initiatives were examined for the organisations with websites in 2001 and 2002.   These top factors (with highest mean importance values) reflect the broad spectrum of strategic positioning to improve performance through efficiency, new markets, and new sales channels.  A proactive stance to stay ahead of competitors was perceived to be more important than was the reactive approach of keeping up with competitors.  ‘Increasing efficiency’ was the most important motivation for initiating E-Business initiatives in 2001 and 2002.  Interestingly, the mean importance values for efficiency factors (including ‘streamlining business processes’ and ‘reducing costs’) increased in 2002, while means for the marketing and strategic factors decreased.  The factor that rated as the least important motivator for E-Business initiatives was ‘providing employment’.  

MEASURES TO IMPROVE E-BUSINESS UPTAKE 

The uptake and effectiveness of E-Business activities is influenced by many contextual factors beyond an organisation’s boundaries and control.  All of the respondents from computer-using organisations were asked to rate the importance of twelve potentially key factors.  In 2001, the rankings of the measures to improve uptake of E-Business factors for the website and non-website companies were quite different.  Further, the differences in mean importance values were found to be statistically significant for half of these factors.  This same pattern was found in the 2002 results.   Accordingly, these results are presented separately for these two groups of companies.   Table 1 lists the mean importance values for all of these factors in 2001 and 2002 for the companies with websites.  Overall, the pattern of results for the website companies is consistent in both surveys, as shown by very similar rankings of these factors.  

In 2002, nine of these measures to improve uptake had higher mean importance values than was found in 2001.   Interestingly, the biggest mean increases (ranging from 0.14 to 0.27) were found in the four factors ranked at the bottom of the list (from 9th – 12th). The top three factors also increased in importance (by 0.10 or more) in 2002, reflecting an increase in recognition of their importance by the website companies.  As in the APEC study of E-commerce in SMEs (1999), improving the ‘telecommunications infrastructure’ was rated as the number one factor by the website companies, with the highest mean importance value in both surveys. Mirroring their top inhibiting factor (Clark et al., 2001), website companies rated ‘Consumer access to the Internet’ as the second most important measure to improve uptake of E-Business.  

  Table 1    Measures to Improve E-Business Uptake: Website Companies

	
	2001

Mean Importance Rating* and Ranking 
	2002

Mean Importance Rating* and Ranking 

	Telecommunications infrastructure
	3.71   1st
	3.84    1st

	Consumer access to the Internet

Improved security
	3.58   2nd
3.54    3rd
	3.68   2nd
3.64    3rd

	Training for E-Business

Business access to the Internet

Promotion of E-Business use

Consumer protection legislation

National strategy for E-Business

Provision of web-page facilities

Legal issues
	3.53    4th
3.42    5th
3.40    6th
3.13    7th
3.05    8th
3.03    9th
2.86   10th
	3.46    5th
3.54    4th
3.37    6th
3.15    8th
   3.00   10th=
3.17   7th
   3.00   10th=

	Tax incentives

Government services on-line
	2.82   11th
2.74   12th
	3.09    9th
2.95   12th


Note 
* Importance ratings were made on a scale of 1 – 5, where 1 is very low, 3 is moderate and 5 is very high.

Table 2 lists the mean importance values for all of these factors in 2001 and 2002 for the companies without websites.  ‘Improved security’ ranked as the most important measure to improve E-Business uptake in both surveys; the mean increased in 2002 signalling a greater perceived importance of security issues.  ‘Training for E-Business’ and the ‘telecommunications infrastructure’ ranked second and third respectively in 2001, but reversed their sequence in 2002 based on changes in their mean values. ‘Business access to the Internet’ and ‘consumer protection legislation’ were perceived to be more important for the non-website companies in 2002.  Legislative requirements for areas such as tax and legal issues were at the bottom of the non-website companies’ rankings in 2001.  However, the perceived importance of these factors increased markedly in 2002.  Mean importance differences for both groups of companies were statistically significant in both years.  The government’s own e-services were rated 12th and perceived to be moderately important to improve E-Business uptake.

     Table 2   Measures to Improve E-Business Uptake: Non-Website Companies

	
	2001

Mean Importance Rating* and Ranking 
	2002

Mean Importance Rating* and Ranking 

	Improved security 
	           3.70   1st
	4.00    1st

	Training for E-Business 

Telecommunications infrastructure
	3.67    2nd
3.48    3rd
	3.57   3rd
 3.75    2nd

	Consumer access to the Internet

Promotion of E-Business use

Consumer protection legislation

Business access to the Internet

Provision of web-page facilities

National strategy for E-Business

Legal issues
	3.37    4th
 3.35    5th=
 3.35    5th=
3.29     7th
3.22     8th
3.14    9th
3.03   10th
	3.49    6th
 3.30    9th
 3.53    4th=
 3.53    4th=
  3.20    10th
  3.09    11th
3.42    7th

	Tax incentives

Government services on-line
	3.02   11th
2.80   12th
	3.36   8th
  3.06   12th


Note 
* Importance ratings were made on a scale of 1 – 5, where 1 is very low, 3 is moderate and 5  is very high.

CONCLUSIONS

A series of key results from a state-of-the-art survey on E-Business practices in New Zealand-based organisations in 2001 and 2002 were discussed in this paper.  While adoption of computers and websites increased from 2001 to 2002, functionality of websites for core E-business transaction activities remained at the same (relatively low) levels as in 2001.  Estimates of on-line business activities showed that 2001growth expectations were optimistic; by 2002 average future growth estimates had been trimmed for expected proportions of on-line products, purchases and web sales.  Motivations for E-Business initiatives reflected the full spectrum of strategic objectives, with a stronger focus in 2002 on efficiency factors. 

Adoption of E-Business was affected by organisational size (measured using full-time equivalent employees).  This finding reflects both the scale of resources available for investment in new technologies (larger companies have greater access to resources) and the requirements of business processes (much greater scale and capabilities are needed to co-ordinate communication and business processes in a large diversified company than in a small or micro business).   Significant differences were also found in perspectives and priorities for the companies that were engaging in E-Business activities (e.g. have adopted websites) and those that were still watching/observing the emerging technologies from the sidelines (non-website companies).  These findings are particularly significant for the implementation of the Government’s e-commerce strategy, and future SME policy making.
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		Vaild Percentages (Doesn't include missing - e.g., websites who take orders as a percentage of websites among companies that size)
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				Website age		Website upgrades

		0-9		3.2		2.37

		10-19		2.7		1.5

		20-49		2.9		1.94

		50-99		3.6		1.82

		100+		4.1		2.81
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		Website Features

								%Yes (website coys)

		Receives customer orders						39.6

		Links to alliance partners						49.3

		Provides generic promotions						54.9

		Provides company data						75.6

		Lists products/ services						94.3

		Website Features-Importance

		Receives customer orders						3.61

		Receives payments on-line						3.61

		Maintains account records						3.81

		Lists products/ services						3.89

		Provides secure transactions						4.06

		Q6 Motives for E-Business		2001		2002

		Reduce costs		3.36		3.55

		Streamline business processes		3.37		3.9

		Introduce new sales channels		3.51		2.95

		Stay ahead of competitors		3.62		3.23

		Develop new markets		3.64		3.1

		External promotion		3.75		3.16

		Increase efficiency		3.91		4.22

				2002

				3.55

				3.9

				2.95

				3.23

				3.1

				3.16

				4.22

		Q7 Impacts of E-Business

		Creating new business opportunities						3.56		3.56

		Improving competitive position						3.56		3.56

		Faster responses to customers						3.64		3.64

		Improving info exchange with customers						3.77		3.77

		Enhancing company image						3.93		3.93

		Q7

		Creating new business opportunities						3.56

		Improving competitive position						3.56

		Faster responses to customers						3.64

		Improving info exchange						3.77

		Enhancing company image						3.93

		Q9 Resources				2001		2002

		Administrative systems				3.14		3.15

		Databases				3.52		3.57

		Information systems				3.85		3.86

		Mngt skills & experiences				3.86		3.7

		Technological expertise				4.1		4.05

		Q10  Advice Needed		2001		2002

		E-Business Systems		3.22		3.25

		Project management		3.23		3.22

		Marketing		3.24		3.3

		Security		3.46		3.53

		Strategy		3.48		3.33

		Technology		4.08		4.06

		Q12 Difficulties

		High costs of computing technology								2.97

		Lack of time to start new projects								3.02

		Limited size of target market								3.04

		Uncertainty of financial benefits								3.13

		Low customer use of E-commerce								3.2

		Q13

		Measures to improve uptake

		Promotion of E-business use								3.39

		Consumer access to the internet								3.5

		Training for E-business								3.59

		Improved security								3.6

		Telecommunications infrastructure								3.61

		11. Assistance with Implementation

		Customers								39.9

		Computer services, solutions								49.5

		Hardware, solutions vendor								49.9

		Software vendors								58.1

		Web page developers								70.9

		Computer						1136		0.9243287225

		Website						674		0.5484133442

		Website takes orders						265		0.2156224573

		Website receives payments						103		0.083807974

		B2B		231		0.2096188748

		B2C		224		0.2032667877

		Email		1126		0.9911971831		0.6232394366

		Int Email		853		0.7740471869

		Puchasing		566		0.4982394366

		E-financial		613		0.5396126761

				357		0.3142605634

		Extranet		335		0.2948943662

		Mkt Research		541

		E_promotion		414		0.3644366197

		After-sales		307		0.2702464789

		HRM		266		0.2341549296

		Web pages		437		0.6754250386

				359		0.5464231355

				307		0.4672754947

				304		0.4627092846

		Consultants		147		0.2237442922

		Customers		246		0.3744292237

				138		0.2100456621

				Never		Yearly		Monthly		Weekly		Daily		Hourly

		Internal Email		208		7		7		39		221		610

		External Email		5		1		10		48		359		708

		Q9 Resources

		Creating new business						3.56

		Improving competitive position						3.56

		Faster responses to customers						3.64

		Improving info exchange						3.77

		Enhancing company image						3.93

		Q9 Least Important Impacts

		Q17 Who developed e-business strategy?

		Alliance partner						7.7

		E-Business specialist						14.6

		External advisor						24.9

		Info technology staff						39.9

		Consultative process						43.1

		Senior management						85.5

		q16 Explicit E-Business Strategy

		Yes		313

		No		913

		Web Sales: 2000				5.4		5.1

		Web Sales: 2002				18.8		15.8

		Web Sales: In 2 Years		18.8		15.8

		Web Sales: Now		5.4		5.1

		On-line Purchases: In 2 years		22.4		15.7

		On-line Purchases: Now		5.6		4.7

		On-line Products: In 2 years		59.9		51.9

		On-line Products: Now		45		40.8

		1130535.4

		74057

		15.2657466546

		1130535.4

								Mean		Website		Explicit E-Business Strategy

		E-business processes						2.61		2.84		2.98
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