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ABSTRACT
High-End London based fashion SME working environments are radically different from those that were used to formulate theoretical models explaining technology adoption. Such models are reviewed and attempts at their adaptation to a fashion context are discussed. Finally adaptations are proposed for the specific context of High-End SMEs and tested against initial results of a survey of the viewpoints on technology, its usage and the general practices of such businesses. Early results indicate High-End fashion SMEs may be motivated more strongly by cost and perceived usefulness than by social considerations around technology.
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INTRODUCTION
This paper comprises a review of theoretical models of technology adoption and acceptance in relation to their suitability to understand and explain the use of technology in the context of London based High-End Fashion SMEs. Such SMEs are often small or micro-businesses with fewer than 5 employees and extremely limited resources.

Working environments within these businesses are more intimate and enable collective, rather than authority driven decision-making. This is in opposition to the large corporate environments that were used to formulate existing theoretical models explaining technology adoption. These models are reviewed and attempts at their adaptation to a fashion context are discussed. An adapted model is proposed for High-End fashion SMEs and tested against initial results of a survey of the viewpoints on technology, its usage and the general practices of such businesses. 

Existing technology adoption and acceptance theories include Rogers’ Innovation Diffusion Model (2003), Davis’ Technology Acceptance Model (TAM) (1989), Social Construction of Technology (SCOT) (1987) and their subsequent adaptations and modifications. All have been used to explore the use of desktop software in corporate office situations, focusing on management directed implementation decisions and largely have their theoretical origins in the digitisation of business administration during the 1980s. Easters (2011) supports the view that in large fashion businesses, management are more enthusiastic about technology adoption and thus the key actors in driving its implementation. However this does not appear compatible with the collapsed management structures inherent in micro and SME studio environments. It is also reported that trends in IT usage can affect corporate decisions to adopt technologies (Ahmad et al .2012). Are trend based Fashion businesses also subject to such influences?

This paper seeks to understand whether existing theoretical models adequately explain the technology adoption and usage of London High-End Fashion SMEs or whether a synthesis of models or a new framework is required? Park & DeLong (2009) attempt such a synthesis for a large sports footwear brand, but still do not address the specific concerns of apparel design or small and micro businesses.

Anecdotal evidence suggests that High-End Fashion SMEs in London have a lower than average level of engagement with innovative software and technologies. Thus it is vital to establish a theoretical model which can explain their interactions with technology and the influencing factors surrounding such interactions. Only then can their low engagement with technology be addressed.

Based on the initial review this paper proposes possible modifications to existing theoretical models. These are to be tested using initial findings of a survey conducted with High-End fashion SMEs mentored by the DISC (Designer Manufacturer Innovation Support Centre) programme at London College of Fashion. This data will help to assess whether existing theoretical models are in-fact suitable for this business context or ratify or adapt the proposed new theoretical model.  It will also allow an exploration of the relative influence of technology trends in this business sector.

An overview of High-End Fashion SMEs in London

How can High-End fashion be defined?

The High-End Fashion industry in London is characterised by low-volume orders and high price points. It is often extremely under-resourced in terms of equipment access, staffing and lack of investment and access to funding. Yet despite this it is highly influential in terms of media impact and innovation, dictating trends to the wider fashion industry. 
As there is a lack of appropriate, contemporary definitions relating to the sector the ‘High End Fashion Manufacturing in the UK’ report (CFE, 2009) sought to establish a set of criteria to define High-End fashion garments.

Designers and manufacturers were asked to describe a High-End garment, and to say whether or not their company was able to produce garments with these qualities. Their comments, and those of industry experts assisted the formulation of a list of characteristics that describe the production processes and qualities involved in High-End garments. They are as follows:

· Use of expensive, luxury and/or innovative fabrics and trims

· Evident high quality of cut (fit of the garment)

· Evident high level of skill involved in the manufacture of a High-End garment

· Evident high quality of seams (e.g. French seams rather than over-locking, where

appropriate)

· Evident partnership between designer and manufacturer in achieving the aesthetic of

the garment

· Evident high quality of the finish of the interior of the garment (e.g. bound seams,

high-quality linings)

· Specialist finishing as appropriate (e.g. hand-work)

· Evident high quality of overall finishing and high level of quality control applied

Why focus on London?

London is the UK region where the fashion industry as a whole has declined the least, which can be attributed to the growth of London’s High-End and added-value designer fashion/manufacturer sector. This is opposed to the decline in mass-market fashion, which though often still designed in the UK is now almost universally manufactured offshore. In recent years there have been signs of a reversal of this trend, though it is still largely premium products which are returning to the UK.

In December 2008 NESTA research (Karra, 2008) identified around 400 designer fashion businesses operating in London at a micro and SME level. Anecdotal evidence from DISC and the CFE (Centre for Fashion Enterprise) indicate that this figure may be higher, particularly at the smallest (micro) business size level.

NESTA estimated that the figure of 400 businesses was broken down by turnover as follows:

25 medium designer businesses (with turnovers typically in excess of £2m), 75 small designer businesses (with annual turnovers typically over £250k, although some will be up to £2m and 300 micro designer businesses (which includes start-ups and businesses with an annual turnover under £250k) (Karra, 2008).  DISC mentee data and Karra (2008) show that there is a bias towards these businesses locating in East London due to low rents and a large creative and media community.

The UK High-End manufacturing sector is also clustered in London around their client base. Research conducted by the Centre for Fashion Enterprise for DCMS (CFE, 2009) and NESTA (2008) indicates that there are approximately 150 manufacturing businesses in London targeting High-End clients, of whom only approximately 50 are capable of producing truly High-End products. The remainder are opportunist businesses attempting to capture the market. This opportunism may explain the lack of digitisation in such businesses as they are seeking short term profit, rather than viewing the investment in equipment as a key to long term profitability. This may also explain the relatively low age and high failure rate of such businesses. 40% of London High-End manufacturing businesses have been trading for less than 3 years (CFE, 2009).

The CFE (2009) undertook a survey of manufacturers, and have profiled how the sector is structured (see Table 1). 

	Factory category 
	 Description 
	 % of sample 
	 Estimated number in London 

	Factory for High-End 
	 6-10 employees plus 5-10 freelance staff; predominantly producing High-End fashion 
	 40% 
	 60 out of 150 

	Studio 
	 1-3 employees including freelance 
	 14% 
	 20 out of 150 


Table 1: Sector categorization of High-End manufacturing businesses (CFE 2009)
To April 2013 the DISC project had engaged 99 designer and 16 manufacturing businesses, along with 4 businesses spanning both categories. All these businesses fell into the Small or Micro business categories as previously defined.

The small size of such businesses means that management, designers, technical and production staff will be co-located and interact on a far more regular basis than in larger corporate environments. Many will also carry out the duties of multiple roles. This offers a unique opportunity to make more collaborative and informed decisions when adopting a new technology.

Localised production is notable in allowing designers to visit manufacturers and check the quality levels of garments produced in London. This gives designers who do not engage with technology a manual means of maintaining quality standards, which in digitised production could be maintained through industrial processes such as single ply cutting. The drawback of this more personal approach is that it is far more time consuming, draining the limited staff and time resources of micro and SME businesses. Arguably such close relationships may promote learning and information sharing for young businesses and may help foster innovation, however there is little evidence that this is taking place among the majority of London High-End SMEs.

THEORETICAL MODELS OF TECHNOLOGY ADOPTION AND THEIR LIMITATIONS
Rogers’ Innovation Diffusion Model 

The Innovation Diffusion Model (Rogers) was the first attempt at creating an academic model to explain the uptake of technology and was originally proposed in 1962 in relation to agricultural equipment. The core concepts of the model have remained largely unchanged with the introduction of contemporary digital technologies. Though involving many sets of criteria and variables the longievity of Rogers’ model is perhaps due to it’s clarity and ease of interpretation.
Rogers proposes that decision making around the diffusion of innovations occurs in a five stage process:

Stage 1 – Knowledge – awareness of the innovation but lacking information about it

Stage 2 – Persuasion – interest in the innovation and actively seeking information about it

Stage 3 – Decision – weighing the advantages and disadvantages of potential change and deciding whether or not to implement an innovation
Stage 4 – Implementation – using the innovation to gauge its utility

Stage 5 – Confirmation – finalising the decision whether to continue the use of the innovation

There are also five characteristics of innovations that will affect the decision of whether they are adopted or not:

· The relative advantage over previous offerings

· Compatibility with an individual’s life and habits

· Complexity or simplicity of the innovation

· Trialability of the innovation (how easy it is for the user to test)

· Observability of the innovation in everyday life. The more visible an innovation is, the more quickly it will diffuse among peers and personal networks
Of these characteristics Rogers states that relative advantage and compatibility are the most influential in explaining different rates of innovation adoption.
Once individuals have made the decision to adopt an innovation Rogers identifies four elements which are crucial to the innovation diffusion process: the degree to which something is innovative, communication channels, time (“the innovation decision period”) and the prevailing social system. These relate to three types of innovation decision: optional, collective and authority driven (eg. directed by management).

Rogers models the rate of adoption in wider society on the bell curve model, classifying adopters into five categories based on the speed at which they engage with and adopt new technologies: Innovators, Early Adopters, Early Majority, Late Majority and Laggards. Figure 1 below:
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Figure 1: Rogers Innovation Diffusion Bell Curve

He proposes that between the categories of Early Adopters and Early Majority there exists a ‘chasm’, which an innovation must cross to gain widespread acceptance and become commercially successful.
This is the most generalizable model in terms of decision making processes in both large corporate and small SME environments and arguably, though it does not explicitly focus on social processes, it does consider their influence in the Observability characteristic of innovations and the Persuasion and Decision stages of innovation diffusion.
To specifically explain innovation diffusion in large corporate environments Rogers (2003) proposes an additional, linear, authority driven model moving through initial stages of Agenda Setting and Matching, followed by the implementation stages Redefining/Restructuring, Clarifying and Routinising stages (the latter of which bear some similarity to the Closure and Stabilisation stage of SCOT).
Social Construction of Technology (SCOT)

Bijker, Hughes & Pinch (1987) propose a different approach. They argue from a social constructivist perspective that human action shapes technology, not vice versa and that technology may not be adopted because it functions better but because it is more appropriate to a social system. They propose that technological change is driven by social processes in a framework comprising:
· Interpretative Flexibility – this suggests that technological development is an open process of negotiation among social groups
· Relative Social Groups – defined or unorganised groups who share the same criteria in judging a technological artefact to be a problem or solution and thus share the same meanings attached to it
· Closure and Stabilisation – the process by which a technological artefact, to which multiple groups have attached different meanings is developed until no further modification occurs or the various groups agree its meaning
· Wider Context

SCOT can be criticised for being too heavily focused on the initial design and development stages of a technology and failing to adequately explain its diffusion beyond the Closure and Stabilisation phase. It also failed to explain some of the power relationships between relative social groups, for example the influence of an artefact’s meaning created by a more powerful group on the meanings created by other groups. Pinch & Bijker later attempted to address this with the addition of a ‘Technological Frame’ (Pinch & Bijker 2002).
Technology Acceptance Model (TAM)

Based on the Theory of Reasoned Action, TAM proposes that all external factors influencing technology acceptance are mediated by Percieved Usefulness (PU) or Percieved Ease of Use (PEOU). See dashed area marked ‘Technology Acceptance Model’ in Figure 2 below:

Since the original version TAM has been updated to add more detail on the influencing factors of PU and PEOU. TAM2 (Venkatesh & Davis, 2000) expands on PU and TAM3 (Venkatesh & Bala, 2008) on PEOU resulting in the current framework. See Figure 2:
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Figure 2: TAM3 (including previous TAM models) – Venkatesh & Bala 2008

TAM has been noted to only account for single computer operators and does not explore the social evolution of modern ICT. The fact that it has required so much modification over time indicates that this may be a valid criticism.
The Universal Theory of Acceptance and Use of Technology (UTAUT) was a further attempt by Venkatesh at refining the TAM model in 2003, adding huge numbers of independent variables predicting intentions and behaviour, resulting in an overly complex and confused model.

Adapting THEORETICAL MODELS
Technology Trends

In exploring ‘The Fashion of IT’ Ahmad et al. (2012) propose that technology adoption is subject to trends in much the same way as clothing, relating this to Rogers’ concept of ‘Observability’ in the innovation decision making process.

Ahmad et al. explore the timing of adoption of a technology in relation to its fashionability, modelled on Rogers’ Bell Curve. They note that only technologies whose reputation and awareness are more widespread than their adoption, so gaining them public acceptance, will be able to bridge the bell curve ‘chasm’ between early adopters and the early majority, thus becoming viable mainstream products. Social acceptance works as an incentive to attract even larger numbers of users, thus helping the technology jump over the chasm.

For each stage of the Diffusion of Innovation bell curve they propose the influencing qualities which will affect the choice of whether to adopt a technology. These qualities are rated on two sliding scales, one between the influence of ‘Technical Performance’ and ‘Social Influence’ and the other between ‘Competitive Advantage’ and ‘Business Need’ (eg. if a business must adopt a technology in order to remain viable).

In the category of new techonologies at the earliest stages of adoption (Rogers’ Innovators and Early Adopters) they argue that motivations adoption are completely based on the technical performance of the technology and the competitive advantages it confers to the business. In the Early Majority category, the motivations of adopters change, becoming noticeably more influenced by social factors (bringing them to marginally below parity with technical performance) and marginally more influenced by business need. In the case of the Late Majority Ahmad et al. argue that social influence outweighs technical performance in terms of importance in the decision making process surrounding technology adoption, while competitive advantage and business need are of equal weighting. Finally in the category of Laggards (the latest adoption category) social influence becomes less of an important consideration once more, with equal weight to technical performance. Meanwhile business need becomes far more important than competitive advantage as the business struggles to keep up with the rest of the market. See Figure 3 below:
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Figure 3: The different weightings for factors affecting technology adoption decisions at different stages of the Innovation Diffusion Bell Curve (Ahmad et al. 2012)

It is important to discover how fashion SMEs choose to adopt technologies as fashion relies on either anticipating or setting trends. Therefore it is probable that if Ahmad et al’s model is correct, fashion businesses will be more strongly influenced by the technical performance and competitive advantage which technologies can offer.

However the sale of fashion products also relies on a degree of conformity with prevailing influences, does this mean that fashion businesses will in-fact be part of the early or late majority when adopting a technology? Driven by social influence and business need, trying to fit into prevailing technology trends rather than leading them. In this respect is important to differentiate between their attitudes towards trends within their design practice and their wider business practice. 

Mass Market Footwear

A notable attempt has been made by Park & DeLong (2009) to adapt all three of the theoretical models to the context of a mass-market sportswear brand and their use of 3D CAD software known as their Virtual Sampling (VSS) system in the process of designing footwear. They placed a particular emphasis on the social aspects of technology acceptance in a large business, noting that ‘employee anxiety’ has often been created by a lack of understanding of user needs by ‘technology decision makers’. This relates to Easters (2011) findings that perceived usefulness of technology differed between Senior Management and users. They argue that such needs should be holistically framed by social relationships between users and the technology and between each other.

Though this context is still not directly comparable to that of a fashion clothing SME, it does at least attempt to explore technology acceptance from the perspective of a design based business.

Initially Park & DeLong (2009) evaluate Innovation Diffusion Theory, SCOT and TAM for appropriateness to their investigation (see Table 2 below).  
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Table 2: Shortcomings of Technology Adoption models, Park & DeLong (2009)
It should be noted that in updates of TAM such as TAM2 and TAM3 more consideration is given to variables affecting PU and PEOU so some criticisms of it may not be valid for the updated models. Park & DeLong propose that the most suitable elements of the models for adaptation to their study context were the framework of Rogers’ model and it’s ability to explain authority driven innovation diffusion, and the ability of external variables in TAM to define relative social groups within an organisation. Both of these factors may be less valid in the High-End SME context. In fact it may be argued that the ‘insufficient explanation at organizational level’ that Park & DeLong cite as a failing of Innovation Diffusion Theory is in fact advantageous for study of SME and Micro businesses. Park & DeLong are critical of SCOT but acknowledge that their adapted model supports it’s central concept; that society’s adoption and usage of technology are the result of inter-group negotiations and that group relationships can be explained through an understanding of shared criteria for the use of a technology.

Park & DeLong’s general adapted model is shown below (Figure 4). The results of their study of the specific context of 3D CAD (Virtual Sampling System or VSS) usage in footwear design resulted in the path diagram shown in Figure 5. Park & DeLong’s findings showed that the more frequently an employee used VSS, the more positively the employee remembered the company’s initial expectations of it, the more they were satisfied with the training sessions and thought the company’s overall performance with the use of VSS was satisfactory. In addition, this case study found that ‘frequency of use’ was the most important external variable determining relative social groups in the use of VSS. Park & DeLong infer that how frequently an employee uses the technology can be a factor influencing the clustering of relative social groups, one of the main components of SCOT.
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Figure 4: Adapted technology adoption model for the 3D footwear design case study in a large corporate environment. Park & DeLong (2009)
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Figure 5: The final path diagram and coefficient of variables studied by Park & DeLong, further explaining the Social Group to Perception sections of their adapted model (Figure 4).
PROPOSED ADAPTATIONS TO the HIGH-END FASHION SME CONTEXT

Figure 6 (below) proposes a modified framework for technology acceptance and diffusion in High-End Fashion SMEs. 
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Figure 6: Technology Acceptance and Diffusion Model for High-End Fashion SMEs
The framework begins with a set of factors which will influence the formation of relative social groups. The expected influence of these factors on the shared meanings created by relative social groups is plotted and the links of these meanings to barriers to technology adoption is noted. The barriers to adoption are perhaps the most important element of the proposed SME specific model. They can be viewed as the equivalent to Rogers’ bell curve ‘chasm’. Failure of a technology or innovation to address these barriers will result in it not being adopted. Should a technology pass these barriers and be implemented it enters a cycle of use and re-conceptualisation (similar to Closure and Stabilisation in SCOT and Clarifying and Routinising - TAM) until it is finally rejected or accepted and diffused among peer businesses.

The SME specific model also notes that diffusion of innovations among High-End Fashion SMEs is dependent on business success. As many such SMEs are highly vulnerable to business failure due to factors independent of their technology usage, a successfully implemented technology or innovation may fail to become widespread if the business fails and awareness of the technology is not generated or is portrayed negatively. This factor is unlikely to affect large corporations. In fact Wang (2010) demonstrated that when a fashionable technology is mentioned in connection with a large business, rewards for it’s executives increase regardless of the impact on the profitability of the business.
SURVEY DESIGN & INITIAL RESULTS
A survey was devised to provide Case Study data (Yin, 2003), exploring SME attitudes towards technology and their current business practices. This will in turn validate or refute the relationships between the factors and variables in the proposed Technology Acceptance and Diffusion Model for High-End Fashion SMEs (Figure 6). The survey was distributed to DISC mentored businesses digitally and in person using hardcopy. A Convenience Sampling approach was used. 
An initial overview section on business practices and attitudes was followed by specific questions regarding their perception of the following software and technologies, believed to be of relevance to the fashion industry but currently under utilised:

· 3D Printing

· 3D Garment Development Software

· Product Data Management Software or PDMS (industry specific, eg. ‘Zedonk’ or ‘World on a Hanger’)

· Single Ply Cutting

Relating to TAM, perceived usefulness (PU) and perceived ease of use (PEOU) were central concepts in formulating survey questions. Several questions exploring social and media influences and social cohesion (known by Rogers as Heterophily) within workgroups were added in relation to Innovation Diffusion, SCOT and Ahmad et al.’s models. Additional questions probed the working practices and decision-making processes within the SMEs to test whether the authors’ expectations around decision making and management structures in SME environments were correct. Questions were structured as either 9 point Likert scales or free response text fields for qualitative data capture.

Initial results – Business Practice
The responses of an initial sample of five SMEs (as of 1st April 2013) indicate that the only software they use in their businesses are standard administrative programmes (Word and Excel) and design software from the Adobe Creative Suite. Only one business engaged with more contemporary cloud-based software, noting “a heavy reliance on Google Drive”. None engaged directly with digital equipment such as pattern digitisers or digital textile printing or 3D printing machines. 
The initial respondents estimated that they could afford to spend between £15 and £100 per month on a really useful software or technology (mean £56.25, median £55). This puts license-based software such as PDMS systems well within their reach and goes some way to disprove the assumption that fashion SMEs are financially excluded from engaging with technology. Pushing the upper end of the respondents’ budgets it is even possible to lease a 3D printer on a monthly contract for £175 per month from Stratasys
 and prices are rapidly falling, indicating that this may be financially viable for fashion SMEs in the next few years. Though 3D printers are available at a purchase price of under £1000 for ‘hobbyist’ machines, these do not as yet offer high enough quality outputs for commercial products.

Sadly some of the most useful software and technology is still far out of the reach of these businesses, with 3D garment development software costing from $10,000 US (£6500 approx.) in the case of Clo3D
 to $16,000 US (£10,000 approx.) for OptiTex
 with software training provided. Costs for Single-Ply cutters can be £45,000 and above.

Cost was indicated as a key factor in the SMEs decision whether to adopt a technology (mean 8.2, median 8 on a 9 point Likert scale). Though the highest importance was narrowly afforded to Perceived Usefulness (mean 8.4, median 8 on a 9 point Likert scale). Lowest importance was given to public awareness and the media profile of the technology (mean 4.6, median 4.5 on a 9 point Likert scale), indicating that fashion SMEs are not strongly motivated by technology trends. Further questioning on SME opinions of particular technologies shows varied opinions on the potential to gain publicity from adopting new technologies with no consensus in the initial sample.

The use of only standard office and design software indicates that the fashion SMEs may be laggards (Rogers, 2003) in terms of their technology adoption. Using technology only because of business need rather than social influence (Ahmad et al 2012.) and giving low importance to technical performance and competitive advantage. However all respondents showed a high degree of interest in new ways of working (mean 8.4, median 8 on a 9 point Likert scale).

CONCLUSIONS
It is important to note that at this stage results are not generalizable but may indicate potential trends in the final data set. The current results do serve to highlight the lack of available information on the relative cost implications of technology investment for fashion SMEs, a significant area for future research.

The initial results also appear to disprove the theory that fashion businesses will be either leaders in technology trends or early adopters, aligning themselves with prevailing trends. Further data is required to understand if the Adoption Barriers in the Technology Acceptance and Diffusion Model for High-End Fashion SMEs are indeed the reasons for such slow adoption, though Cost and Percieved Exclusion have been identified by the surveyed SMEs. Cost appears to be the key barrier with one SME noting (in relation to pattern digitising software and equipment) that “it is only an assumption on our part that the investment in that infrastructure would be higher than the cost of sending our hand-made patterns out to be digitally graded”.
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