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Abstract

Objectives: For ICT SMEs the adoption of new technology is crucial to their business and yet the assumption is that the needs of the ICT sector are not those associated with companies whose core business is not ICT.  ICT companies need to embrace and adopt new technologies at an alarming rate. The West Midlands (WM) ICT Cluster has recognised this, and has commissioned Research aimed at identifying key factors necessary for successful IT adoption within the ICT Cluster.

Prior Work: This research is part of PhD study which builds on previous adoption models for eBusiness by testing their transferability to other technologies in a vertical sector; thus working towards a technology adoption model which is appropriate for any technology adoption in this sector. 

Approach: An IS methodological approach is taken using the most commonly cited criteria as the basis for a model to be tested. Both quantitative and qualitative data was collated using a structured interview as the survey instrument. The dual approach was necessary to ensure that statistical analysis was possible whilst still capturing a rich picture of the current situation via the qualitative approach. Seventy-three owner managers of ICT companies were approached regarding current use of ICT, attitudes towards ICT’s contribution and future plans, 81% through face to face interviews and 19% via telephone interviews.

Results:  This paper presents some of the highlights from the research focusing on the areas of perceived benefits and the advice sought prior to purchase. Also discussed is lack of strategy and the misconception that business impact has the same implications as process impact. Findings show that many purchase basic equipment believing that they are improving their business when they are merely extending the working day. Advice sought pre-purchase and how that subsequently affects the adoption is investigated and illustrates that the source of advice has a major impact on the adoption success.

Implications:  The study has shown that initial strategies for intervention may be flawed as they may address issues that are inappropriate for these companies. This study also demonstrates that when it comes to the adoption of technology the ICT sector also have problems. Any intervention in technology adoption that does not address these factors is also deficient. 

Value:  A unique model was tested containing some six areas of consideration. Conclusions show that most issues relate to softer issues including perceived benefits and strategy. There is a real need to engage and influence the ethos and culture in SMEs in order that future intervention is more successfully directed.
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1. Introduction

Literature on the classification of Small and Medium Enterprises (SMEs) can vary greatly but the fact is that SMEs generate some 98.8% of business in the UK, which represents almost 55% of employment and 51% turnover in the economy (FSB, 2003). SMEs are often classified based on the number of employees they hire. On 6 May 2003 the EU Commission adopted a new Recommendation 2003/361/EC regarding SME definition which replaced Recommendation 96/280/EC. The category of micro, small and medium-sized enterprises (SMEs) is made up of enterprises which employ fewer than 250 persons and which have an annual turnover not exceeding 50 million euro, and/or an annual balance sheet total not exceeding 43 million euro (Extract of Article 2 of the Recommendation 2003/361/EC). Within this definition there are then sub category’s which the enterprises can be broken down into.  However for the purpose of this research the headcount category was used. 

There are approximately 290,000 SMEs in the West Midlands (WM) region and among these there are believed to be more than 4,000 ICT-oriented businesses (this figure is speculative as there are problems in defining categories of ICT Companies). However, such businesses are growing and provide an estimated employment of up to 72,000 employees in the region
. 
There is therefore a necessity to create extra advantage for businesses that will empower SMEs with the means of adopting new technologies necessary for their competitive advantage. There may be an assumption that ICT companies would form the basis of the delivery of both infrastructure and services to help in this adoption process. However, If the ICT companies themselves have adoption problems then their support for other sectors may be impeded. A specific need would then be the research to identify key factors necessary for successful IT adoption within the ICT Cluster SMEs. In particular as it has been shown that merely purchasing and implementing technology may not bring about the increase in productivity needed in the UK  and there would need to be subsequent changes in business processes (Harindranath et.al. 2004). Research by Sheppard and Hooton (2007) has shown that a £3b uplift in GVA is possible with a 10% increase in effective use of ICT within the WM. These issues then become imperative in the regeneration of the WM economy. Raising awareness of the productivity gains and effecting successful adoption of ICT are therefore part of the strategy for both the ICT vertical sector and the end user community within the WM.

1. The West Midlands (WM) ICT Cluster

The West Midlands ICT industry is one of ten target sectors identified by the regional development agency, Advantage West Midlands (AWM), for clustering development Clusters are groups of companies who are linked through their activity; it is usual for these companies to be located in the same area.  The connection between companies in a cluster can be both vertical via the supply chain and horizontal through complimentary products or services.  Most will also involve social networks that can also produce benefits for the companies involved.  Clusters may consist of companies, suppliers, service providers, related industries, and associated institutions (for example universities, agencies, and trade associations) in a particular field that may compete but also co-operate with each other. (Porter, 1998)

IT Adoption is critical to the development of clusters but in particular coordination technologies LAN,WAN, databases, collaborative systems, information flow models, EDI, groupware, Internet, etc (Carbonara 2003). The WM CT Cluster has sponsored 10 projects with a total value > £20m and a myriad of smaller activities which aid the development of the cluster and work towards helping individual companies to become more competitive. For the Cluster to develop an identification of the factors involved in successful adoption of technology would be a significant aid in this development. Firstly, by identifying whether companies who have IT as their core business have the same factors affecting adoption as other businesses and secondly by identifying the factors important to their market it provides valuable market analysis.  

2. IT Adoption

Many IT adoption models previously have only been tested in large companies (Chwelos et.al. 2001, Jackson and Sloane 2005, Levy and Powell 2005, Lefebvre and Lefebvre 1996) It was also seen as necessary to include in this research a wider range of technology as recent research examined mainly eBusiness, EDI or Internet adoption (Mehrtens et.al. 2001, Grandon and Pearson (2004), Storey 1994, Levy and Powell 2005),  For this research then the term IT Infrastructure was used which is generally defined as including hardware, software, development environments, shared databases, common applications, and human skills and expertise. The definition used by Rai et.al. (1997) in which IT budget investment was rationalised into four key areas: hardware, software, telecommunications and IS/IT staff is used and referred to in this research. 

Levy et.al. (2005) stated that industrial sector has no bearing at all on the adoption process when it comes to the Internet technologies. The wider research involved in this study will attempt to see if that also applies to other technologies.  Information about the drivers for IT adoption amongst companies will prove invaluable to the ICT Cluster in future funding regimes. It will also help those companies who seek assistance from the ICT Cluster to be helped to develop and embed the ethos and the skills to effect successful adoption in the future. 

In the work of Mehrtens et. al. (2001) a model was developed from existing studies and had as its grounding the work of Lefebvre and Lefebvre (1996) and Thong and Yap (1995). The research uncovered 3 issues that are prevalent in EDI adoption research: perceived benefits, organisational readiness and external pressures. These elements are then used to test eBusiness adoption issues. Merhten claims that further research could determine if it was transferable to other technologies

The model developed by Rashid and Al-Qirim (2005) considers the specific situation within SMEs and produced a considerably simplified model building on previous work by Thong and Yap (1995, 1996) and Premkuma and Roberts (1999).  In their research with SMEs in New Zealand organisational factors are considered significant. Grandon and Pearson (2004) determined a causal link between perceived strategic value of e-business and e-business adoption. Several e-of these adoption models were used as the basis for the development of a model used in this wider research including Mehrtens et.al. (2001) Storey’s (1994) Levy and Powell (2005) Grandon and Pearson (2004) Rashid and Al-Qirim (2005) and provided the academic underpinning of the questionnaire and the framework adopted for conducting interviews in this survey.  Among the factors included in the questionnaire were: Personal Factors, Organisational readiness, The Firm, External Pressures, Strategy, and Perceived Benefits. A survey was developed which intended to test the hypothesis that the same issues inherent in EDI and e-business adoption were applicable whatever the technology. 

Specific factors within each of these categories were tested. The categories were again supported by an extensive literature review conducted for wider research in this area. This paper will examine predominantly the issues of strategy which included the factors:

· reason for purchase and significance of purchase

· perceived benefits including: advantage over traditional methods, measures of success, evaluation and perception of success.  
The study interviewed seventy-three West Midlands ICT businesses and was successfully completed after six weeks.

3. Research Methodology

An IS methodological approach was taken using the most commonly cited criteria and factors from previous models as the basis for a new model described above. Both quantitative and qualitative data was collected using a structured interview as the survey instrument. The dual approach was necessary to ensure that statistical analysis was possible whilst still capturing a rich textual picture of the current situation via the qualitative approach. Specifically, the research used structured interview and questionnaire method to conduct its investigations on the three SME categories which are located at various sub-regions of the West Midlands. 

SME contacts were obtained through a database of ICT SMEs in the region, attendance at business meetings, workshops, business exhibitions,  visits to technology parks and by word of mouth (i.e. referrals).

The questionnaire was divided into the following areas and aligned with the 6 factors from the model:

· Background information on the company and in particular factors such as the level of education of SME IT representative, preferably the Managing Director of the SME.

· Current SME  IT infrastructure

· SMEs IT Investments, which includes the IT purchases, and the impact of these purchases on the business. 

· General business performance and needs in relation to the IT purchases

The study was conducted through face-to-face and telephone interview. 81% of the SMEs opted for a face-to-face interview, while 19% opted for a telephone interview. In both types of interviews, the interviewee was provided with the same information on the importance of the study and of them being involved in the study. Face-to-face interviews are demonstrated to be richer in detail and SME representatives tend to answer questions in a more relaxed manner than a phone interview. Consequently, more information was provided in face-to-face interviews, due to the ability to seek clarification on questions and answers as required. Telephone interviews tend to be less relaxed and most SME representatives will often prefer it to be as short as possible. As a result, less information was provided. 

4. Profile of Companies

Experienced SMEs and specifically medium sized SMEs reacted differently when it came to being involved in research as compared to less experienced Micro SMEs. However, the ICT Cluster is predominately micro businesses and this is reflected in the statistical representation of the surveyed companies (see Fig. 1). 
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Figure 1: SMEs involved in the ICT adoption research

SMEs may need to be made aware that being involved in research of this nature is important in spite of any experience, confidence and success they may have as they still need to understand local and global changes that may affect their businesses and participation in research can add to that knowledge. That is, by being involved in research, whose results can generate awareness of and participation in available support for their businesses, highlight changes in local and world business issues, improve efficiency and productivity, as well as, in this case, explaining the importance of efficient adoption.

Four factors were used in this research to present each SME’s background; the number of employees, the approximate turnover, number of years of operation, and SME registration types. Since 93% of all SMEs are registered as limited companies, SME registration type is a factor which is not used in the analysis of this research as there is little variation to compare amongst them. Hence, number of employees, the approximate turnover, and the number of years of operation are the three remaining factors used.

4.1 Micro Companies:

The study managed to cover a variety of Micro SMEs, in terms of employees (1 to 10), years of operation (1 to many) and varying amount of turnovers. The number of years of operation were categorised as: 3 months to 1 year, 1 to 5 years, 5 to 10 years, and more than 10 years.

Although there were Micro SMEs whose business became successful in their first year with a turnover of more than £1m, it was shown that from 1 month to 1 year of operation most Micro SMEs in this sector will generate a turnover of up to £20,000. In other Micro SMEs however, there is a significant difference in turnover, with figures ranging from £21,000 to over £1m.

There could be many reasons for this but the research to date suggests that it may be a lack of proper equipment, experience in marketing (or targeting the right market segment), lack of professional business and IT advice which may result in inappropriate investments on specialised software or infrastructure. The most encouraging aspect of this analysis is that after a year of operation, the majority of the Micro SMEs will almost double their turnover. Those SMEs which do not show such improvement in their turnover may be limited by the above mentioned factors. After 5 years of operation, most Micro SMEs turnover range between £61,000 to £3 m.  There is indication that turnover may be instead related to the investment in infrastructure and technologies, the knowledge of their business, or their ability to implement IT in their businesses, this will be further investigated in a second study of a further 125 SMEs currently taking place.

4.2 Small and Medium Companies: 

Sixty-three per cent of SMEs involved in the study were Micro SMEs as compared to 22% Small and 9% Medium companies. Since Small and Medium companies cover a smaller proportion of this study, the research examined the results together and related them to the Micro SMEs findings.

There was no relationship shown between the number of years of operation, number of employees and the turnover of Small or Medium companies. However, further analysis revealed that there may be a possible link between the number of employees and the company turnover in medium companies. This may be because most medium companies have larger turnovers as compared to Small companies which vary from small to large turnovers. However, this matter needs a larger sample size to show this correlation and work continues on this and on different factors which are linked to this aspect and will be investigated in a second study outlined above

Although it was shown that SMEs which have 1 Million and over turnover are mostly the Medium sized companies, there is a significant number of these types in Micro and Small companies, together, they cover 31% of all SMEs involved in the study. With the exception of one Small company which has been operating for 90 years, the number of years of operation of Micro, Small and Medium companies involved in the study range between 0-25 years , it may, therefore, be fair to claim that the three categories contain SMEs which covering a similar range of number of years of operation. Although the timescale is the same, the turnovers of these companies are very different.  Due to this observation, this research needs to understand the reasons behind the significant turnovers of these companies.

Specifically, there is a need to understand what makes these SMEs have such considerable differences in turnover.  Many factors can affect the turnover of a  company, including: the nature of business, location, number of employees, the management team etc. This study was conducted on ICT – oriented SMEs, further research may reveal some interesting factors surrounding the wide variation of turnover. However, this research focuses on issues relating to the purchasing and implementation of ICT.

The study investigated further the 31% of SMEs who had large turnovers, the results showed that these SMEs range from 4 to 250 employees. In addition, 63% of these SMEs claim to have a specific employee with IT skills, while 27% of the SMEs state that they do not employ anyone with specific IT skills.  In order to understand how an IT skilled employee is related to the development of the company, the research may need to expand its study by involving large amount of companies with large turnovers. At this stage, there is no clear evidence which indicates that SMEs with an IT educated employee are more successful, the larger sample size in subsequent research may show this.

5. Strategy and Perceived benefits as driving factors in adoption.

There is a need for a significant shift in thinking if the ICT Cluster in the WM is not in a position to adopt technology into their business in an efficient and effective way. There is evidence from the literature to suggest that increasingly SMEs are faced with more and more complex IT/IS investment decisions (Hillam and Edwards 2001). This problem is often confounded in that SMEs are often adopting IT for the first time and are attempting to reach the highest levels of maturity in the shortest possible time (Levy and Powell 2005). To do this they require quite sophisticated knowledge and skills, which are often in short supply. Many decision-makers both individual and group when asked to describe their reasons for adoption are often quoted as stating 'instinct' (Bannister and Remenyi 2001). 

Strategy is known to be an area that is often not addressed in SMEs although building on previous work in this area it is seen to be of major significance to include it in a model which examines IT adoption. However, only the factors of reason for the purchase and significance of the purchase are incorporated within the new model developed to make it workable within the scope of this research. 

Perceived benefits are also seen as a significant factor in IT adoption models referenced above and as such this was also included and is discussed below. Within the new model developed for this research the factors of advantage over traditional methods, perception of success, evaluation and measures of success were examined relating to this area. 

SMEs often perceive the benefits of their IT purchases differently, however the results of the survey were categorised in 5 areas shown in Table 1. 

	Benefits of purchase
	Description

	Efficiency
	High productivity, effective business processing, improved working practices, ability to have control on their products

	Marketing
	Increased sales, good customer service, increased market share

	Reliability
	Reliable: access to hardware remotely, remote communication system, network system

	Essential
	Technology advances, work professionally, gain more skills

	Too early to judge
	Has not completed its payback period


                   Table 1: The benefits of purchase

Although this aspect of ICT adoption cannot be measures quantitatively, a non-rigorous quantitative measure was used to understand how SMEs perceive the benefits of their purchase. 46% of the SMEs perceive the benefit of their purchases to be a means of increasing their productivity and processing efficiency, 14% out of (46%).  These SMEs believe that mobility provided them with efficient means of doing their business. They mostly invested in laptops, handheld devices, and servers (which can allow them to access information remotely). Others consider their purchases as essential to their business, a means to raise their marketing strategy, or a reliable means to run their business. A few SMEs felt that they could not comment on this aspect as in their opinion their purchases had not completed the set payback period, which indicated that they may measure benefits. However, when questioned further none of the SMEs employed any formal measurement techniques, instead their perception of adoption success was used. 

Of the small percentage of SMEs who did measure their adoption success a single factor was used to measure it, this was not an econometric measure but much more intangible, hence the ‘perceived benefits’ title to this section.. The measures used by these SMEs were categorised as follows:

· Profitability – Any profit which the company makes income out of  the services it is providing to their customers is measured as a success

· No complaints – If there is no complaint from the customers which is related to the service provided by an SME, then the SME may use that as a measure of its success.

· High levels of interest (more customers) – some SMEs measure their success quantitatively; by statistically counting the level of interest of their service

· Efficiency – Using less time to provide their services

This may indicate a gap in knowledge of SMEs regarding some factors that are important in measuring adoption success as well as lack of understanding of business success. All of these factors can be measured but were not, which reduces the SMEs ability to use historic data to inform future investment.

The question surrounding the main influences on their purchasing decision revealed a plethora of issues around lack of strategy, whilst also showing the number who believed that there were issues regarding the advantage over traditional methods. The study identified 4 main influences on purchases to be: the customers (23%), replacement for traditional methods (17%), upgrading their equipment (40%) and purchase is essential to the business (8%) with 12% stating other reasons. There are many other influences including: marketing, moving premises, and new employees, which do not appear to be common amongst these SMEs. As one of the main influences on purchases was customers and their main purchases were laptops and handheld devices this meant they were being driven by the customers need to keep in touch. This reveals not increased efficiency but extending the working day!  A typical quote from the managing director of a medium–sized company reveals a very reactive approach: 

‘We are customer driven, we do not plan or purchase anything until we get a customer and know what that customer needs’.

Although this question was in relation to IT adoption it may reveal an embedded culture which demonstrates that  these SMEs are not forward planning for other aspects of business either such as improving efficiency, productivity, and innovation. Since the majority of the Medium companies are mature and have good turnovers, they are were the significant gains in productivity may be made. 

A large proportion of companies also chose business impact as the main driver for their latest purchases which, considering the last point shows a major misunderstanding of business impact in relation to strategy as opposed to process impact and efficiency gains.

6. Regional support

The final part of the survey solicited SMEs views on the type of support that they felt was needed in order to help their business adopt IT successfully. This revealed some very interesting results especially as at the start of the interview most declared that as IT companies they “did not need any help and were more likely to give advice as they were the experts”.  

	Type of support required 
	Description

	Equipment
	Loaning equipment for short term projects, access to a server, Hand held devices

	Training
	Training on specialised software such as E-commerce, CRM, PHP, MySQL

	Human resources
	Need students for short term contracts, to develop company websites, or other online systems

	Consultancy
	Advice on networking, business performance measurement, wireless, Innovation

	Marketing
	ICT for marketing purposes, ICT business marketing strategies

	Funding
	Help in financing business areas to allow growth


           Table 2: Description of support needed by SMEs

Although support needs varied with the nature of business, the research revealed 6 major categories (Table 2). It was found that it was usual for most SMEs with less than 5 years of operation to require more support than those who had been operating for more than 10 years or they may have just be more willing to discuss issues. Another aspect that the research indicates is that the determinate of the need for support may be the number of employees in the company. In most cases, a Medium-sized company may be expected to require less support as it may have long-term investment in human resources, equipment, marketing strategies, etc. but this research demonstrate that may not always be the case. Information on the types of support required by the three SME categories is illustrated using Figure 2. 
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Figure 2: Type of support needed by SMEs

Figure 2 shows that most Micro SMEs need support in all areas shown in Table 3. This was expected as they are still growing and have less resources and often less experience in their business sector.  The interesting point lies in the fact that Small companies, employing up to 50 employees, also indicated that they required support in similar areas. The high points of all categories were training and consultancy. Training is always a problem as time to dedicate to training is limited in SMEs, however, the specific consultancy problem was related to the lack of trust that SMEs have in consultants. 

Galliers (1991) proposition that IS strategy is often reactive to business strategy rather than an integral part of it, is supported by the findings of this research. Dans (2001) also reflects that SMEs seldom have an IT plan regarding investment and often make a decision driven by personal attitudes or perceptions. This study has found that large numbers of companies had no plans for future purchases currently, stating that this would depend on customers. This demonstrates that they are mainly reactive to market demand and not proactive. If this attitude is displayed in other areas of business and not just technology adoption the ICT Cluster have major problems regarding areas like efficiency, productivity, innovation, etc

7. Conclusion
IS literature is littered with various terms that describe the process of decision making in small companies as "acts of faith", “blind faith", "gut instinct". (Farbey et.al. 1993, Weill 1990 and Powell 1992). However, strategy is a key factor in a company’s ability to adopt IT and successful adoption is also often related to the maturity of the organisation (Galliers 1991) this maturity is often lacking in SMEs. These research findings show that most SMEs are customer driven, in which any future plan is dependent on their customers’ needs. As a result SMEs do not plan strategically their future IT investments but are very reactionary in their approach. This is a matter of concern, because developments in technology mean that business competition is global.  SMEs need solid future plans to invest in the latest technology that can innovate their businesses and give them competitive advantage. 

Aligning IT strategy with a strategic business vision is an issue now recognised by many companies around the globe. For example a recent study on Canadian SMEs highlights the need to integrate technology initiatives into business-planning processes (Astle, 2007). Astle states that most SMEs attempt to align technology with a business strategy that is sell, reduce costs and be faster than the competition, which often then means that they lack the experience to “take their ICT investment to the next level”.

This research has identified similar problems within ICT SMEs in the West Midlands region. For this reason, there is a need for SMEs in the West Midlands to consider better support for long-range business objectives when planning for their ICT investment. SMEs can achieve this by establishing an on-going partnership with a trusted IT consultant that can help align technology investment and establish realistic metrics that will lead to more informed decisions in the future.

Several issues have arisen for the ICT Cluster as a result of this research to date. Firstly there is a need for a precise measure of success of adoption that can guide SMEs in the region. There is also a need to educate and raise awareness of why it is necessary to measure the return on their investment to guide future investments. Awareness raising is needed about how IT can drive the ICT businesses and ICT companies need to be educated in how to align technology with their business plans. 

The ICT sector will struggle to be ‘fit for purpose’ to help other sectors to improve if they cannot do this. The analogy of the decorators’ house being the worst decorated house in the street comes to mind as ICT companies fail to use IT strategically. There is a real need for education of ICT companies who are in turn in danger of being unable to support others as they are currently unaware that they themselves need help in this area. 
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