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Abstract

This pilot study focuses on manufacturing SMEs in Northern Ireland, both the high value added “sunrise” firms and the declining traditional “sunset” firms. The key aim is to investigate what differences, if any, exist between these groups regarding internet adoption and usage. In pursuit of this aim this pilot study examines the benefits and barriers of e-business adoption as perceived by each group respectively.

Much of the literature and research associated with SMEs and e-business focuses on the retail, banking and tradable services sector of the economy with a distinct lack of exploration into e-business in the manufacturing sector. This study is responding to a need for more knowledge in this much neglected field and the researcher agrees with those authors who have previously called for more exploratory innovative research into the field of e-business adoption and SMEs particularly in the manufacturing sector. The study also builds on research associated with the SME’s decision to adopt e-business, the barriers to adoption and the perceived benefits of adoption.

The survey instrument was distributed to 300 manufacturing SMEs in Northern Ireland which resulted in usable responses from 33 firms (11%). 
The study shows that the majority of manufacturing SMEs in the sample, regardless of being classified as “sunrise” or “sunset”, are in the lower stages of e-business adoption. Findings indicate that whilst the majority of firms perceive very low levels of benefits from e-business, they also recognize few barriers to e-business adoption. The majority of firms also exhibit an obvious lack of back office/front office integration.

This study precedes a main quantitative study which will be followed by a qualitative instrument in order to pan out some of the issues that arise as a consequence of this research. Although government agencies have highlighted the importance of sunrise manufacturing firms to the success of the Northern Ireland economy, this study has highlighted that there is very little difference between these sunrise firms and their sunset counterparts.

Highlights the low propensity towards e-business adoption exhibited by NI manufacturing SMEs, per se, regardless of classification. The researcher hopes that this study provides valuable data on the relationship between manufacturing SMEs and e-business and helps begin to bridge the gap that exists in current academic research and literature.
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Introduction

E-commerce is fundamentally changing the economy and the way business is conducted today (Barua et al, 2001). Although it has been argued that e-business offers firms a huge opportunity for creating economic value, it still brings with it significant risks (Adshead, 2001).  Research has shown however that although e-business facilitates improved business practice, “a number of SMEs have not capitalised on this new mode of carrying out business” (Smyth and Ibbotson 2001 cited in Fillis et al, 2003:337).
The entire UK business population is estimated to be 3.75 million. Although Northern Ireland has the smallest business population within the UK, at about 90,000, it has the biggest SME base, accounting for nearly 80% of employment and 75% of turnover. (SBS, 2004). The small firm sector in manufacturing has been cited as one of the major successes of the Northern Ireland economy over recent decades. Manufacturing accounts for 18.5% of GDP in Northern Ireland. The Northern Ireland (NI) Index of Production for the second quarter of 2006 estimates for the manufacturing sector (the main component of the production industries) show a rise of 1.9% on the previous quarter and an increase (0.8%) compared to the same period one year earlier. 
That being said, manufacturing employment has declined by half over the past 20 years compared to the positive growth in service sector employment. Northern Ireland is experiencing the same problems as many western economies in managing the change from declining manufacturing industries to a new technology-based, knowledge intensive manufacturing sector. Although businesses making low tech products for local markets should be not be disregarded it must be recognised that "there are no low-technology industries, only low-technology companies: companies that have not yet woken up to the potential of technology to transform what they do" (Porter, 2001:63). 

With this innovation and technological change brought about by the e-business environment, the industrial structure of the marketplace is no longer sufficient, particularly in manufacturing where SMEs “are impacted by enormous changes in their business processes” (Beck et al, 2005:20). Therefore it is widely recognised that the adoption of e-business technology is important for the ongoing survival of manufacturing SMEs as a means of improving their competitiveness (Jacobs and Dowsland, 2000) and with regard for their larger competitors to perhaps level the playing field (Campbell, 2000; Lynn et al, 1999).

In 2001 the Northern Ireland Economic Research Council recognised gaps in the indicators of innovation and enterprise in NI. It identified that areas of traditional industrial decline such as NI have low rates of business start-ups and entrepreneurship and a lack of business churn (Peat, 2000). In addition the scarcity of relevant literature and research associated with e-business in manufacturing in Northern Ireland provides justification for the current study to advance our knowledge on the concept of interest.  

The paper is set out as follows. Firstly, the background to developments in the manufacturing sector in Northern Ireland is put forward. Secondly, current e-business literature is reviewed before the benefits and barriers of e-business adoption are examined. Subsequently the findings of the study are presented, drawing conclusions and suggesting future research.

Literature review

Developments in the manufacturing sector in Northern Ireland.
The Department of Enterprise, Trade and Investment, Northern Ireland, (DETINI), have highlighted the importance of innovation and design, the development of products with niche markets and high added value and the importance of knowledge-based products and processes. Their report focuses on the future role of manufacturing and whilst it recognises the important historic role that manufacturing has played in the development of the local Northern Irish economy, beginning with the ship-building and linen industries it points out that the role of manufacturing is ever changing. As manufacturing evolves it will carry on being an integral part of, and will continue to make an important contribution to, the NI economy. 

The structure of the NI manufacturing sector is changing due to intense global competition and this has the greatest impact on the long standing traditional, “sunset”, sectors of the industry such as textiles and clothing. An immediate solution that could potentially counteract some of the competitive factors is the effective deployment of the Internet which has already been proclaimed as causing fundamental changes in the economics of manufacturing industries as “new, network-based global e-business models emerge, with SMEs being  identified as key users of Internet commerce” (Ramsey et al, 2003;250). 

In particular, many of the traditional (sunset) manufacturing sectors have, in recent times, faced the most direct competition from low cost production in developing countries such as Eastern Europe, India and China. In the wake of  this increasingly low cost competition, “firms wishing to trade in international markets will need to move up the value-added chain and embrace knowledge intensive, higher skilled manufacturing to compete more on quality and less on price” (DETINI, 2006:3). 

In recognising this, the DETINI along with Invest NI have identified specific areas of manufacturing that have the skills, people and institutions to be internationally competitive and which will provide the greatest future economic benefit for the province. These “sunrise” industries have been identified as: ICTs; Life Sciences; Aerospace Technologies; Nanotechnologies; and Agrifood Technologies. Therefore the focus of attention has shifted from traditional “sunset” industries such as textiles, clothing, wood, rubber, quarrying, glass and printing sectors. According to Kangis et al (2000) a sunrise industry is one which has the greatest potential for growth and international competitiveness, often associated with high technology. In contrast, a sunset industry is one which has passed its peak and is in decline such as the mature or basic industries of quarrying, steel, textiles and heavy industry. However there is no reason why an industry or a segment of an industry might not move from one category to another over time.

E-business literature
According to Baldwin et al (2000) amongst others SMEs play a significant role in the global economy by contributing to economic growth, social cohesion, employment, regional development as well as being a valuable source of innovation. They are also “perceived by academics, practitioners and policy makers as crucial to wealth creation and new employment generation” (DTI, 1998; OECD, 2000; Martin and Matlay, 2003:18), and according to Storey (1994) are regarded as vital part of all developed economies.  Due to their more flexible approach to business than larger firms, the SME has the potential to gain competitive advantage by responding faster to changes in the market. SMEs drive competition in the marketplace often providing lower prices due to their smaller administrative and management costs. SMEs are also the key providers of many specialised products in niche markets that large companies find unattractive because of limited demand (Martin and Matlay, 2001).

Although e-business has become a strategic tool that can be used to sustain a competitive edge for SMEs, Blili and Raymond (1993:439) recognize, that “the strategic use of information technology can both threaten and benefit SMEs”.  Whilst the opportunities provided by e-business are unlimited, for many SMEs, adopting a new technology requires undertaking a huge amount of risk, not only in financial and resource terms, but it may involve a complete change in many of their business processes which will require a considerable amount of planning and restructuring. 

Ramsey et al (2003) assert that it is essential for small businesses to realize that internet technology is not a technical tool, but a business tool and by adopting the correct e-business solution, much needed competitive advantages could be gained. From this perspective, Chaston et al (2001) found that manufacturing SMEs with a structured learning system were more involved in e-business adoption when compared to their less organized counterparts. These firms also considered that e-commerce provides an invaluable source of competitive advantage, nevertheless, the current thinking is that a strategic e-business mindset is generally lacking among SMEs. Consequently substantial amounts of manufacturing SMEs do not view e-business as a tool for assisting their business strategy and “competitive advantage in the smaller firm often arises accidentally as a result of the particular operating circumstances surrounding the enterprise” (Jennings and Beaver, 1997:64). 

In reality the success of the small firm is generally attributed to the managerial skills, training and education and the personal background of the company’s leader, the entrepreneur, owner or owner manager. Damanpour, (2001) and Fichman and Kemerer, (1997), found that characteristics such as managerial tenure, education level and professionalism are predictors of innovation assimilation one associates with the use of the internet to facilitate e-business. Thus it is suggested that the skills held by the leader of the company affects a firm’s tendency to adopt technological innovations such as the internet. More specifically a highly educated owner manager equipped with appropriate technological skills may make possible the adoption of e-business for business purposes. Palvia and Palvia (1999) also suggested that the age and experience of the owner manager was the single most important factor governing e-business adoption within the small firm. Therefore it could be said that e-business adoption and usage within SMEs is also, “a reflection of owner-managers with a high level of commitment to increasing their e-business activities in the future” (Ramsey et al, 2005:540). Domain-specific knowledge that comes with experience in a specific industry as well as the more general knowledge obtained from higher education influences the owner manager’s awareness of the various e-business functions and applications to be assimilated by the organisation (Raymond and Blili, 2000).

The characteristics of the technology also affect the adoption of e-business in manufacturing SMEs. The uptake of e-business within an industry sector was found to be an influential factor in the adoption strategy of others in the same sector (Poon, 2000). The life cycle of an industry sector is also identified as an influential factor in e-business usage, where usage is higher in new sectors as opposed to more mature sectors (Windrum and de Berranger, 2000).  

Benefits of e-business adoption in the small firm

A wide range of different motivators and benefits of ecommerce can be found in the literature. Maloff (1996) identifies several general areas or categories of benefit, they are as follows: 

Reduction of external and internal communication expenses and revenues that can be generated

This includes the reduction of administrative tasks and the speeding up of business processes due to better, faster communication e.g. via e-mail and connection improvements such as dis-intermediation (Kalakota, 2000). Increased profits can also occur due to revenues generated either from current business or from access to new markets. Currie (2000) identifies those quality improvements that arise as a consequence of e-business help to better serve the SMEs’ current markets. E-business also provides the opportunity to access new markets on a global level (Greaves et al, 1999). In particular Raymond et al (2005) found that e-business provided added opportunities for manufacturing SMEs to internationalize their activities with the most entrepreneurial SMEs developing e-business strategies to support the firm’s market development and growth. 

Tangible benefits

Tangible benefits comprise both time and cost savings. Reduced operating costs and increased productivity are cited as benefits of e-business adoption (Kleindl, 2000; Caldiera and Ward, 2002). 

More specifically, time savings include a quicker response time to markets, customers and suppliers resulting in greater flexibility combined with a faster more efficient delivery (Lancioni et al, 2000). Cost savings will therefore emanate from lower logistical, postal and personnel costs (Kalakota, 2000). In summation the main tangible benefits of e- business are identified as increased internal and external process integration, (Lefebvre et al, 2005; Jeffcoate et al, 2002; Sadowski et al, 2002). 

Due to closer relationships being formed as a result of using e-business to manage the supply chain reduces the time to market of products. Theoretically the supply chain as a whole benefits from the adoption of e-business by enabling more effective and efficient purchasing and logistics management (Ellinger and Daugherty 1998 cited in van Hoek 2001:22). Beck et al (2005:21) found that particularly for the manufacturing SME “playing an active part in supply networks based on strategic planning holds additional benefits”.

Intangible benefits
Intangible benefits comprise quality improvements such as enhanced competitive positioning and improved communication leading to better customer relationships (Currie, 2000). Poon and Swatman (1997) along with Quayle (2002) found that intangible benefits, such as improvement in the quality of information and  better  customer service far outweighed the tangible benefits, such as reduced administration costs derived from e-business adoption. 

Raymond et al (2005), showed in their study into Canadian manufacturing SMEs that the firms recognised that the greatest benefit derived from e-business was improved communications. The literature also showed that the higher the stage of e-business the firm has adopted the more benefits they derive (Lefebvre et al, 2005). Advanced manufacturing technologies are deemed to “significantly impact the design and outcomes of core organizational processes” (Brandyberry et al, 1999:995).  Mehrtens et al (2001) also found that managers of small firms must be convinced of the benefits of e-business before they fully embrace it and they “must consider the fit of the internet to the firm’s objectives” for successful e-business adoption.

Barriers to e-business adoption in the small firm

The barriers to e-business adoption can be classified as being external or internal to the firm. Hadjimanolis (1999) categorized external barriers into supply barriers such as difficulties obtaining finance and demand barriers such as e-business not being suited to the product, service, customer or supplier and environmental barriers, which deals with security issues.  He also divided internal barriers into resource barriers, dealing with lack of management and technical expertise and systems barriers where e-business does not fit with current business practices.

External Supply Issues

According to Cambridge Policy Consultants (1998), SMEs have traditionally faced difficulty in obtaining formal credit and one of the biggest barriers to e-business adoption and development of e-business within the SME is difficulty obtaining finance from outside agencies. Access to suitable finance allows SMEs to acquire the latest technologies, thus enabling them to commence an e-business solution.

External Demand Issues

Iacovou et al (1995) and Poon and Swatman (1997) amongst others found that e-business is not deemed to be suited to the way in which the SME does business. In addition lack of involvement in e-business practices amongst customers and suppliers was viewed as a major barrier in e-business implementation (Hadjomanolis, 1999). Lack of awareness about the opportunities that e-business can provide and lack of information about e-business have also been cited as barriers (Iacovou,1995; Quayle, 2002). Insufficient time and work required to maintain an e-business project is also deemed another barrier where other pressing projects and concerns are prioritized above an e-business project (Lewis and Cockrill, 2002).

Environmental e-business barriers

Concern about the security of e-business is recognized as a major inhibitor to e-business adoption in SMEs (Quayle, 2002; Riquelme, 2002). This is mirrored in a 2005 study by Beck et al where concerns about data security and high costs of implementation were the main barriers to IT adoption in French, US and Danish manufacturing companies. Troy and Willcocks (1999) also identified a continuing perceived security risk related to e-business activities in SMEs. Therefore perhaps there should be a responsibility within government agencies to educate and give confidence to SME owner managers regarding the safety of e-business operations.

However in a study by Van Akkeren and Cavaye (1999), they established a link between e-business usage and the inhibitors perceived by the SMEs under study. When questioned on the role of government agencies as facilitators of e-business all of the firms responded negatively.

Internal Resource Issues
The limited financial resources SMEs have at their disposal can be exacerbated by the owner-manager situation. Lack of financial resources and the high cost of e-business implementation have been reported in the literature as being major barriers to e-business implementation particularly for SMEs (Levebvre et al, 2005; Van Akkeren and Cavaye, 1999; Iacovou et al, 1995). In addition a lack of adequate capital to undertake and fund technical enhancements was found to be predominant in SMEs (Fallon and Moran, 2000). The high costs of implementation were highlighted as a main barrier to SME e-business implementation in a study into manufacturing SMEs by Beck et al (2005). 

Mirchandani and Motwani (2001) recognise that the lack of technical know how in the small firm is a key internal barrier. Most SMEs have been found to lack technical expertise, (Barry and Milner, 2002) and this lack of skill and appropriate personnel have been recognised in the literature as a supply barrier whereby independent SMEs do not have the training resources to educate or develop their staff to embrace or exploit the opportunities that e-business can provide. Lefebvre et al (2005) identified the combined lack of relevant skills and resources, both human and financial, as being major barriers to e-business adoption. 

Internal systems issues

The complexity of e-business implementation was also seen as an impediment (Quayle, 2002). Organisational resistance in the form of the fear of change brought about by new technology was identified by Lawrence (1997) and Van Akkeren and Cavaye (1999) with a preference for old traditional manual methods proving a hindrance (Poon and Swatman, 1999). Risk adverse owner managers who focus on more conventional methods of carrying out business and who exhibit fewer competencies than their entrepreneurial colleagues are more likely to perceive difficulties with e-business (Fillis et al, 2003).

Mehrtens et al (2001) and Poon and Swatman (1999) also agree that e-business does not seem to “fit” with the way SMEs do business. However, in a survey examining the opportunities and barriers to e-business development in the smaller firm Fillis et al (2003), found that while e-business usage has increased dramatically within the SME context there are still large numbers of firms resisting the move and continuing to focus on more traditional methods of carrying out their business.  In addition, many SME owners regard the adoption of e-business as a waste of resources because they do not understand or realise the advantages it can bring (Ramsey, 2005). 

Research Justification

Due to a distinct lack of exploration into e-business and the manufacturing sector in NI the current study has merit. “While a significant amount of research has been done on the determinants of e-business in large firms, much less is known in regard to SMEs, especially manufacturing SMEs, given that their use of the internet is usually more recent…and related to their specificity as organisations”. (Raymond et al, 2005:107).

Research Methodology

For this piece of work a quantitative exploratory study has been undertaken to examine the range of issues surrounding e-business developments of SME manufacturing firms in NI. A self-completion, closed-end questionnaire was devised employing Likert type scales to elicit specific quantifiable information with no pre-conceived ideas of e-business activities of the sample population.  The three parameters that dictated the criteria for sample selection are that firms had to:

· Satisfy the SME classification which was defined in accordance with the UK Department of Trade and Industry (DTI, 1999) and the European Commission as firms with less than 250 employees;  

· Fall within the manufacturing firms classifications of  either as “sunrise” or “sunset” industry sectors; and

· Be located in Northern Ireland. 

For the purpose of this study the names and addresses of the NI manufacturing companies were randomly selected from the online source www.4NI.com. The companies covered a wide range of firms within the manufacturing sector. 

The survey instrument was distributed to 300 manufacturing SMEs in NI which resulted in usable responses from 33 firms (11%).

Three research questions were developed to facilitate the exploratory investigation that sought to:  

· Assess the level of adoption and usage of Internet Based Technologies in sunrise and sunset manufacturing firms in NI;

· Examine the benefits derived from e-business developments;

· Examine the barriers that exist in e-business adoption for these firms.

Research Findings

Demographic Profile

Sunrise and sunset firms were represented by 61% (n=20) and 39% (n=13) respectively. Figure 1 shows the constituents of the sunrise and sunset categories. 
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The production of textiles is an interesting industry sector and characterized by dichotomy. It not only includes the old traditional “sunset” companies of linen and clothing production it also includes the sunrise companies that produce innovative fibres and protective specialist clothing. It therefore straddles the categories of classification set out by DETINI and Invest NI.

E-business adoption
The survey data found that 100% of firms have at least one computer and an internet connection. Eighty-five per cent (n=17) of sunrise firms have a website compared to seventy-six per cent (n=10) of sunset firms. The majority of businesses use the internet daily for business purposes (88%). Six per cent (n = 2) of respondents state they never use the internet for business purposes. 

Firm size is also considered a key formative issue in e-business adoption (DTI, 1998). Therefore website ownership and firm size were compared to establish whether a relationship existed between the two. Micro enterprises (less than 10 employees) are least likely to have a website (33%, n = 2). The majority of SMEs have a website (93%, n = 14 and 91%, n = 10) respectively. 

Eighty-one per cent of the respondents whose companies have a website have a degree or postgraduate qualification. This is in comparison to eighty-three per cent of respondents without a website who have no third level qualification. This is in line with previous empirical studies that have found that characteristics such as managerial tenure, education level and professionalism are predictors of innovation assimilation (Damanpour, 2001; Fichman and Kemerer, 1997). Findings also show that firms with younger owner managers have a higher percentage of website ownership than their older counterparts.

Level of E-Business Integration
To determine the level of integration of Internet Based Technologies between sunrise and sunset firms throughout their organisation, respondents were asked to indicate the level of integration their website had with order scheduling and handling systems, service/product databases, customer databases, order dispatch databases, accounting systems and project and quality control systems. 

Table 1 shows the level of integration that sunset and sunrise firms have with their internal processes. 

Table 1.

	
	Sunset  (13)
	Sunrise (20)

	 
	Partial
	Complete
	Partial
	Complete

	
	% of total
	% of total
	% of total
	% of total

	Service/Product Databases
	15.4
	7.7
	30.0
	5.0

	Accounting Systems
	7.7
	7.7
	20.0
	10.0

	Order Dispatch Systems
	7.7
	7.7
	20.0
	5.0

	Customer Databases
	15.4
	7.7
	15.0
	10.0

	Order Scheduling and Handling Systems
	15.4
	0.0
	15.0
	5.0

	Project and Quality Control Systems
	0.0
	0.0
	10.0
	0.0


It can be seen from the above table that integration is only achieved by a small percentage of firms with a slightly higher level of integration achieved across the board by the sunrise firms which perhaps indicates that these firms embrace knowledge intensive, higher skilled manufacturing which “significantly impact the design and outcomes of core organisational processes” (Brandyberry et al, 1999:995). In particular domain-specific knowledge that comes with experience in a specific industry is also seen to influence awareness of the various e-business functions and applications to be assimilated by the organisation (Raymond and Blili, 2000).

Across the individual sectors within the study, manufacturers of sunrise textiles and manufacturers of food products were found to have the highest levels of integration. Manufacturers of pulp and paper products are least likely to integrate with no integration within any of the areas mentioned above.

Respondents were also asked if they had implemented the following systems: Supply Chain Management (SCM), Customer Relationship Management (CRM), Knowledge Management Solution (KMS), Active Server Pages (ASP) and Enterprise Resource Planning (ERP). Fifteen per cent of both sunrise and sunset firms, (n=3 and n=2, respectively), had implemented a SCM system. CRM was adopted by fifteen per cent (n=2) of sunset firms and twenty per cent (n=4) of sunrise firms. KMS usage was only evident in ten per cent (n=2) of sunrise firms and was not at all in any of the sunset firms. ASP practice was low in both groups with only five per cent (n=1) in sunrise firms and seven per cent (n=1) in sunset firms. ERP was in usage by fifteen per cent (n=2) sunset companies and only in five per cent (n=1) of sunrise companies.

Level of agreement regarding benefits derived from e-business adoption

Figure 2 presents the findings of realised benefits for both sunrise and sunset firms. 
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It can be seen from the graph that the greatest benefit derived from e-business adoption for both groups was “effective advertising and brand building”. Interestingly seventy-three per cent (n=9) of the sunset firms companies regarded this as the greatest benefit compared to seventy per cent (n=14) of the sunrise firms. “Increased sales” and “e-business has proved valuable to our company” were also ranked highly as benefits by sunset companies scoring seventy-three (n=9) each and scoring forty-five per cent (n=9) and forty per cent (n=8) respectively with sunrise firms. “Increased customer base” was recognized as a benefit by fifty-five per cent (n=11) of sunrise firms and forty-five per cent (n=6) of sunset firms. “A positive impact on the quality of customer service” was recognized as a benefit by fifty-four per cent (n=7) of sunset firms and only thirty per cent (n=6) of sunrise companies. 

In comparison, “finding new suppliers overseas” was acknowledged as a benefit by forty-five per cent (n=9) of sunrise firms and only twenty-eight per cent (n=3) of sunset companies. This finding may mirror the support that government agencies provide to sunrise firms regarding growth and internationalisation.  “Increased profits” was noted by twenty-five per cent (n=5) of sunrise firms and only by nine per cent (n=1) of sunset firms as a benefit. “Better purchasing terms obtained” was experienced only by nine per cent (n=1) of sunset firms and ten per cent (n=2) of sunrise companies. 

Only nine per cent (n=1) of sunset companies had implemented e-business in all their business processes compared to twenty per cent (n=4) of sunrise companies. This corresponds with the findings in Table 1 which shows the increased level of integration that sunrise firms have with their internal processes. No sunset companies whatsoever agree with the statement that e-business has allowed them to make cost savings on logistics or inventory whereas twenty per cent (n=4) of the sunrise firms see this as a benefit. 

The findings suggest that sunset firms perceive the greatest benefits of e-business to be “effective advertising and brand building”, “increased sales” and “e-business has proved valuable to our company” consider the intangible benefits more important perhaps indicates a move away from the traditional view of e-commerce as only a marketing driver to increase or create sales. 

Level of agreement with barriers to e-business adoption

Figure 3 presents the findings of realized barriers for both sunrise and sunset firms.
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It can be seen from the graph that although there is a minority level of agreement with all of the statements associated with barriers to e-business development  the greatest realised barrier was more pressing projects and concerns, representing thirty-eight per cent (n=5) and thirty-five per cent (n=7) for sunset and sunrise firms respectively. These findings are in line with those of Lewis and Cockrill (2002) where SMEs did not have the time to concentrate on nor develop their e-business operation. “The company does not have the relevant IT skills” for e-business was noted as a barrier for thirty-one per cent (n=4) of sunset firms and only fifteen per cent (n=3) of the sunrise firms. This internal barrier features heavily in the literature particularly that of Mirchandani and Motwani (2001) and Van Akkeren and Cavaye (1999). 

“No confidence in the regulatory and legal environment” and “Not prepared to change” were each recognised as barriers by fifteen per cent of sunset companies compared to five per cent for sunrise companies respectively. 

“Insufficient financial resources” was a barrier for only fifteen per cent (n=2) of sunset firms and twenty per cent (n=4) of sunrise firms. Neither group acknowledged that e-business was “highly risky for the business and their customers” nor do they seem to have major security issues with only ten per cent (n=2) of sunrise firms and eight per cent (n=3) of sunset firms not trusting the technology. This challenges Quayle (2002) and Riquelme (2002) who recognised concern about the security of e-business as a major barrier to e-business adoption in SMEs. It also contradicts findings in a 2005 study by Beck et al into e-business adoption in French, US and Danish manufacturing companies which highlighted concerns about data security amongst the main inhibitors to e-business adoption.

Surprisingly, “little support from the government to initiate e-commerce” was cited by only seven per cent (n=1) of sunset firms which contradicts findings by Van Akkeren and Cavaye (1999) into a study of automotive manufacturing SMEs in Australia which found all SMEs under study overwhelmingly agreed that they did not view government agencies as facilitators of e-business within SMEs. However in contrast twenty per cent (n=4) of sunrise firms cited “little support from the government to initiate e-commerce” as a barrier. This in turn contradicts the facilitatory role of local government agencies striving to promote sunrise SMEs as the future of manufacturing in NI. “Insufficient financial resources” was a barrier for only fifteen per cent (n=2) of sunset firms and twenty per cent (n=4) of sunrise firms. Eight per cent (n=1) of sunset companies and twenty-five per cent (n=5) of sunrise companies were unaware of the benefits of e-business. 

Discussion

E-business adoption 
It has been argued that e-commerce is fundamentally changing the economy and the way businesses are conducted today (Barua et al, 2001). Although this research shows that NI manufacturing SMEs, regardless of being either sunrise or sunset firms, have at least a computer and an internet connection and the majority of the firms surveyed have a website and use the internet daily for business purposes, business development within manufacturing SMEs is still at a low stage of adoption. 

There is evidence that suggests that firm size, regardless of either sunrise or sunset firm, affects e-business adoption whereby a comparison of website ownership based on firm size showed that the majority of SMEs have a website compared to only a minority of micro enterprises. Poon and Swatman (1999) and Ramsey (2005) have in the literature discussed the relationship between firm size and e-business adoption. These findings are in line with research which has shown however that although e-business facilitates improved business practice, firm size is directly associated with this success and “a number of SMEs have not capitalised on this new mode of carrying out business” (Smyth and Ibbotson 2001 cited in Fillis et al, 2003:337). 

Larger SMEs with more personnel at their disposal to manage a website are more likely to adopt e-business and larger organisations with more complex organisational structures often need the help of e-business to manage processes between departments (Welsh and White, 1981). The evidence also suggests that the age of the owner/manager affects e-business adoption, which mirrors findings by Palvia and Palvia (1999). The study also showed that the vast majority of companies with a website have management with a degree or postgraduate qualification. Raymond and Blili (2000) suggested that the skills held by the leader of the company affects a firms propensity to innovate. The empirical findings render this true since a vast majority of firms without a website have management with no qualifications. The success of small firms is generally attributed to the managerial skills, training, education and the personal background of the company’s leader, the entrepreneur or owner manager (Storey, 1994). Studies have shown that a key component in the small firm’s e-business learning experience is its leader’s individual learning. Domain-specific knowledge that comes with experience in a specific industry as well as the more general knowledge obtained from higher education influences the owner manager’s awareness of the various e-business functions and applications to be assimilated by the organisation (Raymond and Blili, 2000).

Level of E-Business Integration

Although e-business presumably levels the playing field between SMEs and global companies Hamill (1997), e-business development within manufacturing SMEs in NI is still at a low stage of adoption. The online functions of e-business such as the integration of e-business with other applications are minimal across the board with sunrise firms exhibiting slightly more integration with their internal processes. These findings compare to those of Raymond et al (2005) and Beck et al (2005) and concur with Ramsey et al (2005:537) who also recognised that, “one of the downfalls of e-business systems is the lack of strategic alignment with existing business process where SMEs are often accused of engaging in ‘experimental add-ons’ with a lack of back-office/front-office integration between their website and existing business processes”. 

Wagner et al (2003) found that the majority of e-business strategies were only at the developmental stage and were not sufficiently robust, which may indicate that SMEs are developing and implementing inappropriate e-business solutions. This is evident in these findings where most of the firms surveyed have a website yet they are not integrating it with their internal and external processes. A small percentage of firms are stuck on a transition between having a website and effectively using e-business. 

Tangible and Intangible Benefits
Although the findings show that overall benefits were low, the greatest benefits derived from the sunset sample population were the intangible benefits of “effective advertising and brand building” and “e-commerce has proved valuable to our company” and the tangible benefit of “increased sales”. Comparatively while the intangible benefit of “effective advertising and brand building” ranked highest for sunrise companies the tangible benefits of “increased customer base”, “increased sales” and “helped find suppliers overseas” were realised. The findings show that, for both groups the greatest benefit derived from e-business is e-communications so perhaps in this area e-business has levelled the playing field between SMEs and global companies (Hamill, 1997).However these findings mirror those of Raymond et al (2005). Their study into Canadian manufacturing SMEs found that firms tended to be more involved in e-communications than e-collaboration with the majority of SMEs in this study having a low expectation of the benefits to be gained from e-business. However, according to Ramsey (2005) and Beck et al (2005), the benefits of e-business adoption are only reaped over time. Therefore perhaps firms are waiting to see the results of their e-business solutions. Nevertheless it can be seen that sunrise firms realised more tangible benefits and sunset firms more intangible benefits from their respective e-business solutions.

External and Internal Barriers
Research has shown there are many barriers prohibiting e-business adoption and usage in SMEs (Iacovou et al, 1995; Van Akkeren and Cavaye, 1999; Quayle, 2002). Common barriers to adoption include the external issues of difficulties obtaining finance and e-business not being suited to the product, service, customer or supplier and security concerns along with the internal issues of, lack of knowledge, inadequate financial resources, fear over security, lack of skills and incompatible business culture. However overall in this study the number of barriers perceived by both sunrise and sunset firms was low.

Both sunset and sunrise firms recognised “more pressing projects and concerns” as a main barrier mirroring the findings of Lewis and Cockrill (2002). “Unaware of the benefits” and “little support from the government” achieved a higher ranking with sunrise companies than with their sunset counterparts which is in contrast to the amount of government initiatives striving to promote innovation and enhanced e-business development within sunrise manufacturing firms in NI by local government groups such as Invest NI and DETNI. Although these firms have been hand picked as the future for NI manufacturing and are being nurtured by the government, this group of SMEs does not view the government as a driving force nor are they aware of the benefits. 

“Not having the relevant IT skills to get online” seems to be a problem for sunset companies with lack of technical know-how having been identified as a major obstacle by many main authors in this field (Iacovou, 1995; Poon and Swatman, 1999; Riquelme, 2002). Surprisingly, data security and risk were not recognised as major barriers by either group despite being much credited in the literature as a main barrier to e-business adoption (Hadjimanolos, 1999; Poon and Swatman, 1999; Quayle, 2002). Interestingly, Beck et al (2005) highlighted security and risk as two of the main barriers to e-business adoption in a cross country study of manufacturing firms which perhaps shows a cultural difference exists into how barriers to e-business are perceived.

Conclusions and Future Research

The overall findings suggest that e-business is of low priority to both sunrise and sunset manufacturing firms in NI. SMEs are unaware of the full benefits of adopting e-business. E-communication is the main motive in adopting e-business and there is a low integration of e-business into the whole supply chain. 

The recent economic trajectory of the province is one of declining traditional manufacturing industries combined with competition from low cost economies. NI continues to have a disproportionate share of low technology industries (Cooke et al, 2003). Roper and Hewitt-Dundas (1998) and Roper and Anderson (2000), in two separate reports for the NI Economic Research Council (NIERC), state that Northern Irish manufacturing firms are slower in their uptake of best practice manufacturing techniques than their Republic of Ireland counterparts. The DETINI report entitled “The Future of Manufacturing” goes on to highlight five generic areas, within manufacturing from which the greatest future economic benefit is likely to be had. This study has highlighted that there is very little difference between these sunrise firms and their sunset counterparts. Perhaps it is early days yet for these knowledge building and value-adding initiatives to influence individual manufacturing firms and eventually spin the “golden thread of innovation” (Sir Reg Empey, 2000:12) throughout manufacturing and ultimately the economy of NI.

It is the authors’ hope that this pilot study provides some insight into a neglected field of research. Due to the small sample size, generalizations cannot be made. Due to the quantitative nature of the study a broad understanding of e-business developments in NI manufacturing SMEs was obtained. A larger scale mixed method approach, using quantitative and qualitative techniques is in progress to provide the basis for more breadth and depth of knowledge in this field of study. 
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				Report		Mean		Q2B  lowtech/hitech		1  low tech		2  hi-tech		Total

								Highly risky for the business and their customers		2.08		2.05		2.3333333333

								Do not trust technology/security		2.15		2.10		2.8484848485

								Not prepared to change  business processes		2.23		2.15		2.3939393939

								Do not have relevant IT skills to get online		2.62		2.25		2.3636363636

								No confidence in regulatory/legal environment		2.38		2.35		2.2424242424

								Unaware of the benefits		1.92		2.45		2.7575757576

								Not feasible for the type of enterprise/product/service		2.08		2.50		2.1818181818

								Have insufficient financial resources		2.46		2.55		2.1212121212

								More pressing projects/concerns		2.85		2.85		2.5151515152

								Little support form government to initiate e-commerce		2.46		2.95		2.0625

										2  Disagree		3  Neither		4  Agree

										% Disagee		% neither		% Agree

		1		e		1  low tech		Unaware of the benefits		84.62		7.69		7.6923076923

		2		h		1  low tech		Do not trust technology/security		76.92		15.38		7.6923076923

		3		g		1  low tech		Not prepared to change		76.92		7.69		15.3846153846

		4		j		1  low tech		Highly risky for the business		69.23		30.77		0

		5		a		1  low tech		Not feasible for the type of business		69.23		23.08		7.6923076923

		6		d		1  low tech		No confidence in regulatory/legal environment		69.23		15.38		15.3846153846

		7		c		1  low tech		Do not have relevant IT skills		61.54		7.69		30.7692307692

		8		f		1  low tech		Little support form government		53.85		38.46		7.6923076923

		9		i		1  low tech		Insufficient financial resources		53.85		30.77		15.3846153846

		10		b		1  low tech		More pressing projects/concerns		53.85		7.69		38.4615384615

										% Disagee		% neither		% Agree

		1		e		2  hi-tech		Unaware of the benefits		65.00		10.00		25								sunset		sunrise

		2		h		2  hi-tech		Do not trust technology/security		80.00		10.00		10						Highly risky for the business		0		0

		3		g		2  hi-tech		Not prepared to change		70.00		25.00		5						Not prepared to change		15.3846153846		5

		4		j		2  hi-tech		Highly risky for the business		73.68		26.32		0						No confidence in regulatory/legal environment		15.3846153846		5

		5		a		2  hi-tech		Not feasible for the type of business		55.00		25.00		20						Do not trust technology/security		7.6923076923		10

		6		d		2  hi-tech		No confidence in regulatory/legal environment		60.00		35.00		5						Do not have relevant IT skills		30.7692307692		15

		7		c		2  hi-tech		Do not have relevant IT skills		70.00		15.00		15						Not feasible for the type of business		7.6923076923		20

		8		f		2  hi-tech		Little support form government		25.00		55.00		20						Little support form government		7.6923076923		20

		9		i		2  hi-tech		Insufficient financial resources		50.00		30.00		20						Insufficient financial resources		15.3846153846		20

		10		b		2  hi-tech		More pressing projects/concerns		40.00		25.00		35						Unaware of the benefits		7.6923076923		25

																				More pressing projects/concerns		38.4615384615		35
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								Not prepared to change

										sunset		sunrise

								Highly risky for the business		0		0

								Unaware of the benefits		7.6923076923		25

								Do not trust technology/security		7.6923076923		10

								Little support form government		7.6923076923		20

								Not feasible for the type of business		7.6923076923		20

								No confidence in regulatory/legal environment		15.3846153846		5

								Not prepared to change		15.3846153846		5

								Insufficient financial resources		15.3846153846		20

								Do not have relevant IT skills		30.7692307692		15

								More pressing projects/concerns		38.4615384615		35
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								1  No Integration		2  Partial Integration		3  Complete Integration

								%		%		%		sunset		sunrise

		lowtech/hitech		1  low tech		Scheduling and Handling Systems		84.62		15.38		0.00		15.38		20		1  low tech		Scheduling and Handling Systems		84.62		15.38		0.00

						Service/Product Databases		69.23		30.77		0.00		30.77		30				Service/Product Databases		69.23		30.77		0.00

						Customer Databases		76.92		15.38		7.69		23.08		25				Customer Databases		76.92		15.38		7.69

						Order Despatch Systems		84.62		15.38		0.00		15.38		25				Order Despatch Systems		84.62		15.38		0.00

						Accounting Systems		76.92		15.38		7.69		23.08		25				Accounting Systems		76.92		15.38		7.69

						Project and Quality Control Systems		92.31		7.69		0.00		7.69		5				Project and Quality Control Systems		92.31		7.69		0.00

				2  hi-tech		Scheduling and Handling Systems		80.00		15.00		5.00		20.00				2  hi-tech		Order Scheduling and Handling Systems		80.00		15.00		5.00

						Service/Product Databases		70.00		20.00		10.00		30.00						Service/Product Databases		70.00		20.00		10.00

						Customer Databases		75.00		15.00		10.00		25.00						Customer Databases		75.00		15.00		10.00

						Order Despatch Systems		75.00		15.00		10.00		25.00						Order Despatch Systems		75.00		15.00		10.00

						Accounting Systems		75.00		15.00		10.00		25.00						Accounting Systems		75.00		15.00		10.00

						Project and Quality Control Systems		95.00		5.00		0.00		5.00						Project and Quality Control Systems		95.00		5.00		0.00
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benefits

				Report		Mean		Q2B  lowtech/hitech		1  low tech		2  hi-tech		Total

								Implemented e-business in all processes		2.09		2.40		3.29

								Cost saving on logistics and inventory		2.82		2.45		3.45

								Substantially changed processes		2.82		2.60		3.65

								Better purchasing terms obtained		2.18		2.70		3.42

								Lead to increased profits		3.00		2.80		3.13

								Positive impact on quality of customer service		3.45		2.95		3.23

								Proved valuable to the company		3.82		3.00		2.87

								Helped find new suppliers overseas		2.55		3.05		2.68

								Limited impact on operations		3.18		3.25		2.58

								Increased sales		3.82		3.25		2.87

								Increased customer base		3.45		3.40		2.52

								Effective advertising and brand building		3.73		3.60		2.29

										2  Disagree		3  Neither		4  Agree

		a				3

		b				3				0.00		0.00		0.00

		c				3				0.00		0.00		0.00

		d				3				0.00		0.00		0.00

		e				3				0.00		0.00		0.00

		f				3				0.00		0.00		0.00

		g				3				0.00		0.00		0.00

		h				3				0.00		0.00		0.00

		i				3				0.00		0.00		0.00

		k				3				0.00		0.00		0.00

		l				3				% Disagree				% Agree

		i		1		1  low tech		They have implemented e-business in all their business processes		72.73		18.18		9.09																																sunset		sunrise

		g		2		1  low tech		Better purchasing terms obtained		63.64		27.27		9.09																														They have implemented e-business in all their business processes		9.09		20.00

		d		3		1  low tech		Helped find new suppliers overseas		45.45		27.27		27.27																														Better purchasing terms obtained		9.09		10.00

		k		4		1  low tech		E-business has substantially changed business processes		36.36		45.45		18.18																														Helped find new suppliers overseas		27.27		45.00

		c		5		1  low tech		Cost saving on logistics and inventory		18.18		81.82		0.00																														E-business has substantially changed business processes		18.18		30.00

		h		6		1  low tech		Positive impact on quality of customer service		18.18		27.27		54.55																														Cost saving on logistics and inventory		0.00		20.00

		f		7		1  low tech		Lead to increased profits		9.09		81.82		9.09																														Positive impact on quality of customer service		54.55		30.00

		a		8		1  low tech		Increased customer base		9.09		45.45		45.45																														Lead to increased profits		9.09		25.00

		e		9		1  low tech		Provided effective advertising and brand building		9.09		18.18		72.73																														Increased customer base		45.45		55.00

		l		10		1  low tech		Overall e-business has proved valuable to the company		9.09		18.18		72.73																														Provided effective advertising and brand building		72.73		70.00

		b		11		1  low tech		Increased sales		0.00		27.27		72.73																														Overall e-business has proved valuable to the company		72.73		40.00

										% Disagree				% Agree																														Increased sales		72.73		45.00

		i		1		2  hi-tech				50.00		30.00		20.00

		g		2		2  hi-tech				25.00		65.00		10.00

		d		3		2  hi-tech				30.00		25.00		45.00

		k		4		2  hi-tech				40.00		30.00		30.00

		c		5		2  hi-tech				50.00		30.00		20.00

		h		6		2  hi-tech				30.00		40.00		30.00

		f		7		2  hi-tech				30.00		45.00		25.00

		a		8		2  hi-tech				15.00		30.00		55.00

		e		9		2  hi-tech				15.00		15.00		70.00

		l		10		2  hi-tech				30.00		30.00		40.00

		b		11		2  hi-tech				15.00		40.00		45.00

										% Disagree				% Agree

										sunset		sunrise

								Cost saving on logistics and inventory		0.00		20.00

								Implemented e-business in all  business processes		9.09		20.00

								Better purchasing terms obtained		9.09		10.00

								Lead to increased profits		9.09		25.00

								E-business substantially changed business processes		18.18		30.00

								Helped find new suppliers overseas		27.27		45.00

								Increased customer base		45.45		55.00

								Positive impact on quality of customer service		54.55		30.00

								Provided effective advertising and brand building		72.73		70.00

								E-business has proved valuable to the company		72.73		40.00

								Increased sales		72.73		45.00
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Fig.2.  Benefits derived



				Report		Mean		Q2B  lowtech/hitech		1  low tech		2  hi-tech		Total

								Highly risky for the business and their customers		2.08		2.05		2.3333333333

								Do not trust technology/security		2.15		2.10		2.8484848485

								Not prepared to change  business processes		2.23		2.15		2.3939393939

								Do not have relevant IT skills to get online		2.62		2.25		2.3636363636

								No confidence in regulatory/legal environment		2.38		2.35		2.2424242424

								Unaware of the benefits		1.92		2.45		2.7575757576

								Not feasible for the type of enterprise/product/service		2.08		2.50		2.1818181818

								Have insufficient financial resources		2.46		2.55		2.1212121212

								More pressing projects/concerns		2.85		2.85		2.5151515152

								Little support form government to initiate e-commerce		2.46		2.95		2.0625

										2  Disagree		3  Neither		4  Agree

										% Disagee		% neither		% Agree

		1		e		1  low tech		Unaware of the benefits		84.62		7.69		7.6923076923

		2		h		1  low tech		Do not trust technology/security		76.92		15.38		7.6923076923

		3		g		1  low tech		Not prepared to change		76.92		7.69		15.3846153846

		4		j		1  low tech		Highly risky for the business		69.23		30.77		0

		5		a		1  low tech		Not feasible for the type of business		69.23		23.08		7.6923076923

		6		d		1  low tech		No confidence in regulatory/legal environment		69.23		15.38		15.3846153846

		7		c		1  low tech		Do not have relevant IT skills		61.54		7.69		30.7692307692

		8		f		1  low tech		Little support form government		53.85		38.46		7.6923076923

		9		i		1  low tech		Insufficient financial resources		53.85		30.77		15.3846153846

		10		b		1  low tech		More pressing projects/concerns		53.85		7.69		38.4615384615

										% Disagee		% neither		% Agree

		1		e		2  hi-tech		Unaware of the benefits		65.00		10.00		25								sunset		sunrise

		2		h		2  hi-tech		Do not trust technology/security		80.00		10.00		10						Highly risky for the business		0		0

		3		g		2  hi-tech		Not prepared to change		70.00		25.00		5						Not prepared to change		15.3846153846		5

		4		j		2  hi-tech		Highly risky for the business		73.68		26.32		0						No confidence in regulatory/legal environment		15.3846153846		5

		5		a		2  hi-tech		Not feasible for the type of business		55.00		25.00		20						Do not trust technology/security		7.6923076923		10

		6		d		2  hi-tech		No confidence in regulatory/legal environment		60.00		35.00		5						Do not have relevant IT skills		30.7692307692		15

		7		c		2  hi-tech		Do not have relevant IT skills		70.00		15.00		15						Not feasible for the type of business		7.6923076923		20

		8		f		2  hi-tech		Little support form government		25.00		55.00		20						Little support form government		7.6923076923		20

		9		i		2  hi-tech		Insufficient financial resources		50.00		30.00		20						Insufficient financial resources		15.3846153846		20

		10		b		2  hi-tech		More pressing projects/concerns		40.00		25.00		35						Unaware of the benefits		7.6923076923		25

																				More pressing projects/concerns		38.4615384615		35
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Fig.3.  Barriers realised



								1  No Integration		2  Partial Integration		3  Complete Integration

								%		%		%		sunset		sunrise

		lowtech/hitech		1  low tech		Scheduling and Handling Systems		84.62		15.38		0.00		15.38		20		1  low tech		Scheduling and Handling Systems		84.62		15.38		0.00

						Service/Product Databases		69.23		30.77		0.00		30.77		30				Service/Product Databases		69.23		30.77		0.00

						Customer Databases		76.92		15.38		7.69		23.08		25				Customer Databases		76.92		15.38		7.69

						Order Despatch Systems		84.62		15.38		0.00		15.38		25				Order Despatch Systems		84.62		15.38		0.00

						Accounting Systems		76.92		15.38		7.69		23.08		25				Accounting Systems		76.92		15.38		7.69

						Project and Quality Control Systems		92.31		7.69		0.00		7.69		5				Project and Quality Control Systems		92.31		7.69		0.00

				2  hi-tech		Scheduling and Handling Systems		80.00		15.00		5.00		20.00				2  hi-tech		Order Scheduling and Handling Systems		80.00		15.00		5.00

						Service/Product Databases		70.00		20.00		10.00		30.00						Service/Product Databases		70.00		20.00		10.00

						Customer Databases		75.00		15.00		10.00		25.00						Customer Databases		75.00		15.00		10.00
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						Accounting Systems		75.00		15.00		10.00		25.00						Accounting Systems		75.00		15.00		10.00

						Project and Quality Control Systems		95.00		5.00		0.00		5.00						Project and Quality Control Systems		95.00		5.00		0.00
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								1  low tech				13				2  hi-tech						20				AFTER

								2  Partial Integration		3  Complete Integration		Total				2  Partial Integration		3  Complete Integration		Total

								Count		Count		Count				Count		Count		Count

		lowtech/hitech				Order Scheduling and Handling Systems		2.0		0.0		2				Order Scheduling and Handling Systems		3.0		1.0		4

						Service/Product Databases		2.0		1.0		3				Service/Product Databases		6.0		1.0		7
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