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Introduction

The quest for organisations to produce safety critical products and to meet customer needs has led to ubiquitous implementation of systems and processes that supports compliance. To these organisations, compliance is a way of ensuring that they get it right at the first time to reduce reworking processes and wastage of resources. Thus, compliance to rules, regulations, policies and standard is essential. Consequently, tools, frameworks and models have been put in place to assess practice and to ensure that compliance requirements are met. Some of these tools include Compliance Action Framework [START_REF] O'neill | An action framework for compliance and governance[END_REF], Analytical Framework for Behaviour Analysis [START_REF] Hirschauer | An analytical framework for a behavioural analysis of non-compliance in food supply chains[END_REF] and ICT Approach [START_REF] Governatori | ICT Support for Regulatory Compliance of Business Processes[END_REF]. However, non-compliances have been reported as most of the existing systems have failed to assess the reasons behind the non-compliance behaviour or the compliance intention. There is therefore the need to consider other tools and approaches that incorporates compliance intentions of agents to aid in the management of non-compliance. The purpose of this research is therefore to develop a conceptual model for the assessment of compliance behaviour that considers the reasons behind the non-compliance behaviour. The paper starts by reviewing tools and models that have been applied in information systems, develop a conceptual model based on the literature review and evaluate the new conceptual model by assessing compliance behaviour to a Quality Management System (QMS).

2

Rational for the Model

Compliance Behaviour

The study of agents' attitudes and behaviour has a long history in information systems research and compliance behaviour is no exception. Compliance behaviour have been shown to be impacted by many factors which may include incentives, governance, controls, culture and behavioural issues. Because of this, researches in different disciplines have looked at compliance effects (for example, [START_REF] O'neill | An action framework for compliance and governance[END_REF], [START_REF] Hirschauer | An analytical framework for a behavioural analysis of non-compliance in food supply chains[END_REF] and [START_REF] Governatori | ICT Support for Regulatory Compliance of Business Processes[END_REF]) but there are still some gaps in theories and models to support compliance assessment. According to [START_REF] Warkentin | Behavioral and policy issues in information systems security: the insider threat[END_REF], management of compliance relies on the agents' behaviour to either follow requirements or not. Others [START_REF] Dankwa | Making Sense of Non-compliance: A Semiotic Approach[END_REF] indicate that norms within the organisation influence human behaviour which in turn influence compliance to QMS. Accordingly, understanding factors that influences adoption of the rules and regulations and the effects of norms will be useful in understanding non-compliance behaviour. The next sections will therefore review two models that considers acceptance and use of IS and the interaction that exist between the subjects and the objects in the organisation.

Extension of Technology Acceptance Model (TAM)

Over the year's researchers have worked to gain a better understanding of technology acceptance and implementation success in order to make the most of technology investments. User acceptance of technology is seen as the demonstrable intention on the part of the user group to employ information technology for the purpose it is set to be used for [START_REF] Dillon | User acceptance of new information technology: theories and models[END_REF]. Technology Acceptance Model (TAM) is one of the models which has captured the attention of the Information Systems (IS) community. It proposes that the behavioural intention by a user to use a system is influenced by perceived usefulness and perceived ease of use of the system which influences the actual use. Application and extension of TAM will aid the assessment of compliance behaviour because of its use in explaining and predicting acceptance behaviour of agents. Moreover, most of the compliance requirements are formulated into IS, as such the extension of TAM is considered as appropriate; we argue that the factors that influence user behaviour to accept and use technology for the purpose it was introduced can be applicable in assessment of compliance activities. This is because, for a staff to exhibit compliance behaviour, they must accept to follow the rules and regulations as required in consonance with TAM. We further argue that, because compliance is influenced by intention of the user, the success in using TAM to predict acceptance and use of technology can be extended to the analysis of compliance behaviour. According to [START_REF] Venkatesh | User acceptance of information technology: Toward a unified view[END_REF], behavioural intention is the formulated conscious plans to perform or not to perform certain specified future behaviour. Since adherence to set of rules or regulations is a behavioural manifestation of compliance, we argue that understanding the factors that influence behavioural intention is relevant in analysing compliance behaviour. Consequently, by understanding user's acceptance of compliance requirements, assessment of the reasons for the compliance behaviour can be made. Essentially, use of TAM to assess acceptance of technology may be extended to assess acceptance and compliance to rules and regulations.

Extension of Activity Theory

Activity theory is a conceptual framework with "activity" being the foundational concept. This is understood as useful as it develops interaction between the subjects and the world objects [START_REF] Kaptelinin | Activity Theory[END_REF]. An activity is defined by an object and this may be material thing, a plan or a common idea which is manipulatable by the participants of the activity [START_REF] Kuuti | Activity Theory as a Potential Framework for Human-Computer Interaction Research[END_REF]. According to [START_REF] Abdullah | Activity Theory as Analytical Tool: A Case Study of Developing Student Teachers' Creativity in Design[END_REF] activity theory has been found to be effective in providing insights into all aspects of interactions and contradictions in processes. Its application in this research is therefore relevant as the processes within the organisation involves activities. As the subjects interact with the object by use of the tools and rules [START_REF] Engestrom | Learning by expanding: An activity -theoretical approach to developmental research[END_REF], the outcome of the interaction may be assessed. This interaction between the subject and the object is mainly characterized by two key aspects; the subjects of activities have needs which should be met. With organisations having needs, we argue that this theory will allow for the activities of the subjects to meet these needs to be assessed. It affords a process of reviewing the factors that are critical to the interaction between the subject and the object.

The next sections describe the conceptual model development, collection of data and evaluation of data.

Methodology

To meet the objective of the research, a design is considered that seek to understand the subjects view of a QMS. To do this, a conceptual model was developed by an extension of TAM with constructs in Activity Theory. Questions were formulated from the factors of the model and staff were interviewed to ascertain their views on the reasons behind non-compliance behaviour to a QMS.

Compliance Assessment Model

The proposed conceptual model, called Compliance Assessment Model (CAM) was developed as a synthesis of TAM and Activity Theory (Figure 1). CAM is based on the premise that; the subject has a need and interacts with the object to attain the outcome. This interaction by the subject is achieved by use of mediational means; tools, rules and division of labour. The compliant use of the tools by the subject is influenced by the perceived usefulness and perceived ease of use of the tools.

Fig. 1. Compliance Assessment Model

Data Collection

The purpose of this section was to facilitate the collection of data for analysis. The data collection process enabled collection of information from all the relevant sources in the sample population. This was to allow for the answering of the research problem and to aid evaluation of the outcomes. To do this, the data collection was performed by use of purposeful sampling method. Seven staff members (table 1) from different departments and staff grades in "a healthcare product provider" were selected for the interview. The selection of staff was based on their interaction with QMS and interviews were conducted over a period of 1 month with each interview lasting between 1 -2 hours using questions generated from the constructs of the conceptual model. Thematic analysis was then used to analyze the data gathered from the interviews. 

Summary of Interview Data

The data collected from the interviews are summarized below. Community. There was expression that the community of staff influence each other in the way they behave towards the QMS. Staff F stated: "The collective attitude of staff in the department impacts on QMS and staff B indicated that "general shared frustration with the QMS within the Lab".

Division of Labour.

There was expression by staff that department structure (hierarchy) and stakeholders in other departments influences the way they related to the QMS. "My staff in the department are influenced by me and they take QMS seriously, but Senior management team do not influence me positively" (staff A). "The managers in the department see the QMS and the QA staff as police and as such this notion is transferred across" (staff D).

Perceived Usefulness. Staff expressed that if the QMS is perceived as useful for the task, then they may be inclined to comply all the time. "Yes, I see QMS to be a useful tool as such I use it" (staff G). "I don't think I need the QMS to do my routine process" (staff D).

Perceived Ease of Use. Staff expressed that if the QMS is perceived as easy to use, then staff compliance may increase as they will be more inclined to follow always. "I see it as easy to use but again application is varied across staff and department" (staff C). "If QMS is simple, accessible, easy to learn and readily available then it will be followed" (staff G).

Behavioural Intention. Some of the staff expressed that they intend to follow QMS always, but others had reservations in following QMS all the time. Staff F indicated "Yes. I see it as part of my day to day stuff, I see QMS as part of the process and so the intention is to use it". Staff B also asserted that they "I intend to comply in all cases but may not be happy doing that".

Actual Behaviour. Staff expressed mix-feelings that although they intend to follow the QMS, they do not follow always. "I am more likely to follow the QMS in emergency situation than in less little things due to the clunky nature of the QMS" (staff A). "I generally do but the timing may be the main non-compliance. This is because I know is important and required for the output of our process but following sequential process of the QMS may be difficult" (Staff B).

Findings and Discussion

Findings

Through the data collection and evaluation, three more constructs were noted: KPI's verses QMS, Resource and time allocation and Misunderstanding/misplaced roles. Summary of the 3 new constructs are stated below: KPI's Vs. QMS. Staff expressed that some of the KPIs tends to contradict the requirements of QMS and as such negatively influences compliance to QMS. Staff B indicated, "Some of the KPI's are to reduce number of quality incidents raised and as such staff will prefer not to raise a lot to meet the KPI". Staff G also stated, "Failure of management structure in line with KPIs etc. have also contributed to the failures in QMS".

Resource and Time Allocation. Staff expressed that the resource and time allocations are not always enough to achieve required outcome. "Not enough time given to do the work, but you are expected to do it; only interested in statistics and not the actual process been done effectively" (staff A). "Staff always rushing off their feet (very busy) which leads to the mistakes/errors and to ask them to then complete QI and all related QMS paperwork, they will prefer not to report it" (staff E).

Misunderstanding /Misplaced Roles. Staff expressed that there seem to be misunderstanding of roles within the department. Staff E stated, "Frontline people think that they are doing QA work as people in production will expect QA to be raising Qis dealing with issues and not them". Also, some of the staff indicated that actions of stakeholder's in other departments may impact negatively on them which may lead to non-compliance. "The department is like a hub so other department not conforming to the QMS will have an impact on our services as we can't be reliant on their report /results" (staff B).

Figure 2 shows the updated CAM model with the additional constructs based on the findings.

Fig. 2. Updated CAM Model

Discussion

The model was developed to assess the adoption and compliant use of the QMS in place. Data collected and analyzed showed that the tool was seen as relevant by the staff: "QMS is critical to the process and used to manage the quality of the products in the organisation" (Staff E). This showed that in order to attain the required outcome, the awareness of the tool is critical. This supports [START_REF] Engestrom | Learning by expanding: An activity -theoretical approach to developmental research[END_REF] who indicated that the tool is relevant to attain the desired transformation. Consequently, the availability and awareness of the tool is important for compliant behaviour. Although all the agents showed awareness of the importance of the QMS, there were some reservations. This may be attributed to the presentation of the QMS as a sign in the form of; standard operating procedures, equipment manuals and policies. The use of the QMS may therefore be dependent on the interpretation by the agents. As such the training, experience, participation in workshop, knowledge and social setup etc. of the department is relevant for the outcome. Moreover, because the subjects have needs [START_REF] Kaptelinin | Acting with technology: Activity theory and interaction design[END_REF] they will require the tools to attain their needs. Because of this their awareness of the tool is important. Essentially, as the subject aligns their values with the organisation [START_REF] Jenkinson | Compliance Culture[END_REF], a positive compliance culture is created that supports compliance behaviour. This was evident in the data collected as staff who accepted the values of the organisation were more willing to compliantly use the QMS. In using the QMS, the perceived usefulness of the tool was shown to influence the intention of the subjects. As stated by Staff G, "they see the QMS to be useful and as such they use it". This is consistent with [START_REF] Davis | Perceived usefulness, perceived ease of use, and user acceptance of information technology[END_REF], who indicated that perceived
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Misplaced/mis understanding of roles usefulness exhibited stronger and more consistent relationship to adoption and use. Essentially, the acceptance by the subjects that they perceive the QMS to be useful, the more incline they are to exhibit compliance behaviour. Also, the ease of use of the QMS was shown to influence the outcome. Staff C indicated that "compliance behaviour may be enhanced if there is ease of interpretation of the QMS". This supports [START_REF] Park | The operators' non-compliance behaviour to conduct emergency operating procedures -Comparing with the work experience and the complexity of procedural steps[END_REF], the possibility of non-compliance behaviour will increase if the procedures are so complicated that the operators cannot clearly understand the context of required actions specified in the procedures. As such, if the QMS is complicated and not easily understood then it will not be compliantly followed. Data analysis showed that the community in which the subject operated influenced their behaviour. As stated by staff F, "there is collective attitude by staff to follow the QMS compliantly." This is consistent with [START_REF] Hofstede | Culture's Consequences: Comparing Values, Behaviours, Institutions, and organizations across nations (2nd edition)[END_REF] who stressed that community creates "collective programming of the mind" that makes groups unique and this can influence the pattern on thinking, feeling and potential interactions. As such, although the subjects may have diverse needs, they were all united by the norms within the department which influenced their compliance behaviour. Consequently, the social interactions act as the 'force behind' the observed activities. Importantly, social influence and interaction has a significant impact on the intention to use information systems [START_REF] Venkatesh | User acceptance of information technology: Toward a unified view[END_REF]; in this case the intention to compliantly use the QMS. Thus, the subjects exhibited confidence in their actions through similar activities of peers within the departments which likely influenced the compliance behaviour. Furthermore, as the subjects look up to their managers on a routine basis, their behaviour is shaped by them. The hierarchy influenced the behaviour of staff either negatively or positively. Also, because of the reliance of the subjects on other stakeholders in the 'process chain', the data showed that there was stakeholder influence on compliance behaviour. Here, the subject relied on the output of the processes from their stakeholders. As such the negative output from the stakeholders subsequently influence the subject's behaviour. This is consistent with [START_REF] Dankwa | Making Sense of Non-compliance: A Semiotic Approach[END_REF] who stressed that the reliance on the initiator in the 'life cycle' of responsibility ultimately influences the compliance behaviour; positively or negatively. Again, this was extended to stakeholders not fully understanding their roles which influence the interactions between the subjects and the object. Moreover, the resources in place (time, material) was essential in the subject's behaviour in that they influenced their approach to the process. There was evidence in the data as subjects indicated that they may not have enough time and as such may not compliantly follow the QMS. Another factor is the KPI's in place which were also seen to compete with the requirements of the QMS. As the staff strive to meet some of the KPI's they indicated that it affected their compliant use of the QMS. There is indication that staff intention to comply, was critical in their actual compliance behaviour. Staff who indicated that they always intend to comply also indicated that they actually comply to the use of the QMS. This is because the increased intentions may yield increased effort which may increase likelihood of the subject undertaking the behaviour [START_REF] Davis | Perceived usefulness, perceived ease of use, and user acceptance of information technology[END_REF]. Importantly, the data collected based on the model demonstrated its utility in assessing compliance behaviour.

Suitability and Benefit of the Updated CAM

From the evaluation of the updated CAM, the following suitability and benefits were observed.

1. The model will be useful in assessing subject intention to use the tool as prescribed which will be useful in predicting the actual use 2. Because the model assesses the impact of the KPI against the tool, it will be useful in helping to set clear KPI's that supports compliance behaviour. 3. The model will be suitable in assessing acceptance and adoption of a new tool and aid subsequent 'in use' evaluation of the tool. 4. The model will be useful in assessing and understanding resources required for interaction between the subject and the object to achieve the outcome. 5. The model will be useful in understanding and defining roles of subjects. This will also help in reviewing the impact of the leadership team on subject behaviour. 6. The model will be suitable in assessing the reasons behind non-compliance behaviour. This will be useful in setting clear actions which will help safety critical organisations to meet regulatory requirements.

Limitations of the Updated CAM

Although the analysis has shown that actual behaviour and as such compliance behaviour can be assessed by use of the conceptual model, the findings cannot be generalised due to the interpretive nature of the research. It is recommended that further research be repeated in other organisations and situations, and an alternative research design (e.g., a quantitative study) be used to enable triangulation.

Conclusion

This research was set up to develop a Compliance Assessment Model that assesses reasons behind the non-compliance behaviour of agents. The model was developed by synthesis of TAM and Activity Theory. The data collection and evaluation indicated that, the factors from the updated model will be useful in predicting compliance behaviour. This model will be useful in assessing adoption of the compliance requirements and aid observation of the interaction between the subject and object to realise the outcome. Essentially, the use of the CAM model may aid in assessment of compliance behaviour which will be useful in formulating behaviour change support systems to aid compliance.

Table 1 .

 1 Showing Job Titles of Staff Interviewed

	Staff	A	B	C	D	E	F	G
	Job Ti-	Deputy	Lab man-	Biomedi-	Trainee Bi-	Director	Assistant	Team su-
	tle	head of	ager	cal Sci-	omedical	of Lab	QA Man-	pervisor
		lab		entist	Scientist		ager	in lab
				Team				
				manager				

  Most of the staff indicated that they have accepting attitude towards the QMS, but some had reservations about the QMS in routine use (practice). "Is good and am open to the use of QMS even though I have occasions where I don't want to face using it" (staff B). "I find it useful at times when making decisions but at times I find it too picky as things that might not be as important in most cases (staff C)".

	Perceived Tool/ Mediation. The criticality of the QMS was expressed by staff. Staff E stated,
	Usefulness "QMS is critical to the process and used to manage the quality of the products in the Community Division of Labour
	organisation. It has contributed to increasing the quality of patient output and has
	helped to improve patient engraftment outcome and failed engraftment is now very
	rare". Also, staff B indicated "I see it as a fundamental part of the provision of
	Subject healthcare services and products". Rules	Behavioural	Compliance Actual	Outcome
	QMS	Attitude	intention	Object
	Norms			
	Subject Attitude.			
	Perceived	QMS as a		
	ease of use	Tool		
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