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Abstract:  This study investigates attitudes towards smart work arrangements and examines the motivations and constraints in the public sector. It is based on a survey that received 300 responses across Departments in the Australian Capital Territory Government. The study indicated a high demand for smart work arrangements with identified motivational factors being: work life balance, increased productivity, personal time saving, cost savings to the Department and reductions in unplanned leave. Meanwhile, it also identified constraints that require further attention, including poor ICT infrastructure, resistance to change, loss of distinction between work and home life, fragmentation of teamwork and perceived inequities regarding access to smart work arrangements from peers. In summary, this study provides empirical evidence showing a significant positive response with a desire to implement or continue smart work arrangements, the identified barriers centre on the technology, organisational management, and behavioural domains. These findings contribute to a better understanding of smart work drivers and constraints in a public service context, and inform the construction of a conceptual framework that assists in future policy formation to capitalise on the opportunity of smart work.
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Introduction
Smart work arrangements allow employees through the use of technology to conduct their work at any location and at any time. They offer a diverse range of benefits for both the employee and employer (Errichiello 2016). Smart work can be used in conjunction with regular conventional working arrangements or can be utilised in a part time, ad hoc (for example at a smart centre) or on a full time basis to provide a modern flexible work environment (Wilmot 2014). Currently Smart work issues consider the benefits to organisations or problems relating to implement alternative work arrangements. This paper investigates smart work from an employee’s perspective and provides empirical evidence on the level of motivations and constraints to use alternative work arrangements.
Smart work arrangements while often discussed in a common context, fundamentally differ from teleworking and telecommuting as normally teleworking is traditionally conducted at fixed locations (Haddon 1993), and telecommuting is said to be conducted remotely or at work hubs specifically to reduce travel time and costs (Mokhtarian 2000). Alternative work agreements trace back four decades and has a close evolutionary connection with advancing technology (Nilles 1988). However these advances in technology has seen a progressive divergence away from the classic static remote working model (Nilles 1975) to a dynamic work anywhere anytime phenomenon. Smart work is considered to be the advancement from teleworking and telecommuting, yet a shortage of research currently exists in the area of what are the motivations and constraints of smart work in a public sector environment. 
Smart work has a strong application in Australia as it has landscapes with vast distances between towns along with cities that are looking to maintain a competitive yet modern culture such as Canberra (Hu 2015). Canberra is an ideal location for smart work with its renowned approach to urban planning and strategies such as the Canberra digital action plan (Government 2014). This further facilitates smart workers with connectivity and freedom to roam and work from alternative locations around the city. Furthermore Australia’s capital city, Canberra is host to in excess of 100 government departments that employs over 21 thousand employees in a land area of only 2,358Km2 indicating a significant size for smart work research.  
By focusing on a unique geographic location that has a high population of public departments, the Australian Capital Territory allows for an in depth examination of user attitudes toward Smart work arrangements. This research sets out to measure what are the motivators of existing of smart work participants, and also what are the constraints of existing and potential smart workers. This research is guided by Susan Madsen’s study of Teleworker benefits and challenges using the application of systems theory approach (Madsen 2003). Madsen’s application of Systems Theory allows for a scientific analysis of an entity with defined boundaries that are subject to variation within its environment. This theory is particularly adaptable to understanding alternative worker interactions, constraints, purpose, conditions, dynamics, processes and components as part of a system to disclose human obstacles and drivers.
Motivation for alternative work arrangements
In modern workplaces the wellbeing and happiness of staff are equally as important as revenue and department savings (Renee Baptiste 2008; Omar 2016). Employees work life balance is the most important component that motivates individuals to use or take up alternative work arrangements in the ACT public service see (Hu 2015). Employee motivation is a shifting paradigm and presents new challenges for both private and public sector organisations (Grandi 2012). Modern alternative working arrangements (often referred to as teleworking) is not a new concept and was initially proposed as an option to resolve congestion and energy shortages in the 1970s (Nilles 1974). It was also proposed as a means for organisations to downsize and decentralise operations to improve productivity (Nilles 1975). Accompanying terms to describe the phenomenon soon followed such as, working out of office,  home working, telecommuting (Sullivan 2003), remote working (Hartman 1992) and mobile virtual work (Andriessen 2005). However the terms are often used interchangeably by scholars with a lack of consensus over definitions (Handy 1995). The increasing divergence away from traditional fixed satellite work locations towards a work anywhere anytime culture (Duxbury 2011) is increasingly being referred to as an alternative work arrangement or smart work. Telework or smart work offers many benefits such as improved family support, stress reduction, reduced child care costs, improved moral, avoidance of office politics see (Madsen 2003; Hilbrecht 2008) with equally as many challenges such as performance monitoring issues, coordination problems, and the management of a virtual culture (Kurkland 1999). 
Another challenge is the difficulty for organisations and academics to measure and model alternative work arrangements. The study of telework can be considered multidisciplinary with a broad application of theories in a domain that has been described as problematic see (Bailey 2002; Shieh 2013).  The study by (Ruppel 1995) applies innovation theory to determine the significant obstacle is management support of teleworking. While principles of contingency theory is applied to find new directions in modern working arrangements see (Bailey 2002) arguing little evidence exists that teleworking promotes job satisfaction or productivity. Empirical research from (Taskin 2007) focuses on the control factors of employee and supervisors in a public service setting conducted through a case study to build theory by investigating two organisations implementing telework programs. He confirms that alternative work arrangements challenge existing management controls and was offered only to trusting employees. Alternatively (Eom 2016) uses the technology acceptance model to explore the smart work experience of users and understand it’s application, concluding the model did not explain individual behaviour and intentions. Research by (Giovanis 2017) studies the behavioural wellbeing and happiness of home teleworkers through the discrete choice model which is suited to model behaviour and gender roles, finding that females are happier and contribute more at home when teleworking.
Research from (Day 2015) emphasises the risk of generalising empirical studies from differing organisations and applying resolve to another. According to (Madsen 2003) this results in a research domain with little consistency when it comes to the use and reuse of theoretical frameworks. Madsen’s does identify that economic, psychological and systems are likely frameworks that offer a common thread for a theoretical connection. She advocates a systems theory approach to determine benefits and challenges of teleworking making connection and theorising telework benefits and constraints. Systems theory provides a mechanism to study the science of an interrelated and interdependent entity see (Von Bertalanffy 1968).  Madsen states that by studying the system, its components and interaction is imperative to measure teleworking behaviour, attitudes, constraints and that telework literature uses elements of the theory see (Mokhtarian 1998; Kurkland 1999; Pratt 1999; Baruch 2000). (Madsen 2003) points out that telework provides advantages such as avoidance of office politics, better work/family balance, improved morale, less distractions and less stress levels. However alternative work comes with challenges such as, accessibility to others, isolation, a tendency to overwork, poor career development and interruptions form home life. She points out alternative workers are likely to be professional well educated female employees that identify as being in a family situation with children. Furthermore she explains that organisations that support telework differ in culture, structure, policies; and employee’s advantages and challenges to use alternative work arrangements also fluctuate. According to (Gani 2006) individual and cultural idiosyncrasies are a contributing factor when comparing organisations remote work behaviours especially when organisations go global.
Governments globally are recognising the benefits of shifting away from brick and mortar locations, to E- government ICT online solutions that aim to increase transparency, implement new reforms, build initiatives, provision good governance and improve service delivery (Bertot 2010). Government institutions are following private organisations and departing from traditional employment modes in favour of alternative work arrangements to save on expenditure, by accommodating flexible staffing agreements (Houseman 2001). Governments are becoming increasing pressured to increase work productivity from its workers along with making capital expenditure savings with respect to Gross Domestic Product (Daley 2014) as in the case for Australia. Recent Australian federal budget cuts according to (Bratton 2013) are seeing downsizing, pay cuts, job reclassifications that is creating an impact on employee motivation as the government seeks ways to make savings. 
According to (Sullivan 2001; Hilbrecht 2008) the demographic of teleworkers are likely to be females, well educated in a domestic environment. The Australian Capital Territory (ACT) hosts a high proportion of tertiary educated individuals that are employed in professional and technical rolls compared to Sydney (Hu 2013). The ACT is also host to a higher female population than males. The gender statistics of the region show a ratio of 98.8 males for every 100 males indicating a closely balanced gender population (ABS 2012). The Australian Capital Territory rates highly as a benchmark global city and scores within the top 30 locations globally for quality living (Hu 2013). This translates to a territory that scores highly in abilities, sustainability and productivity dimensional indicators against peer locations see (Hu 2015).   
There is a noted absence of research towards employee smart work motivation and constraints in the public service. (Taskin 2007) explores the limitations and possibilities of telework, he is constrained contextually from an organisational viewpoint of telework usage in two Belgium government departments. He finds there are no critical factors preventing alternative work strategies in public departments. (Baruch 2000) investigates the benefits and pitfalls of telework through from the viewpoint of professionals and managers in five organisations within the United Kingdom with the aim to examine attitudes that affect performance. (Pérez 2002) points out that the tasks that need to be conducted by teleworking human resource managers within one organisation located in Spain creates variance in the motivation and constraints of users. (Morgan 2004) conducts a comparative benefits and challenges analysis of telework programs between the USA and UK, finding managers acceptance of Telework to be the main barrier while employee satisfaction is the primary gain. While (Tremblay 2012) proposes that geographic location plays a role in governing the behaviour to teleworkers, and that age, gender, family status and type of telework mode such as mobile or fixed are pivotal factors for one organisation in Belgium. The work from (Eom 2016) investigates user intent and constraints of smart work in government organisations by conducting a survey in Korea finding work productivity and efficiency are positive aspects with social isolation unfriendly management and leadership being constraining factors.

There has been ongoing contributions from scholars such as (Baruch 2000; Bailey 2002; Pérez 2002; Madsen 2003; Sullivan 2003; Haddon 2005; Tremblay 2012; Eom 2014; Eom 2016) that concentrate attention towards the drivers and obstacles of alternative work arrangements. It is observed that there is an shortage of contemporary Australian research that investigates the motivations and constraints of smart working arrangements from an employee’s perspective within the Australian Capital Territory.  (Hu 2015) conducts an empirical study analysing how Smart Work benefits regions within the Australian Capital Territory. (Hu 2015) finds that smart work has the potential to benefit a wide demographic of both government and private sector employees by providing flexibility that results in improved work efficiency. He found that smart work not only benefits employees and employers but also contributes towards the knowledge economy of a region. The study by (Hu 2015) used quantitative data collected from participants to explore how technology interacts with modern work practices within a region that resonates with this research. The principles of Hu’s study and components of his method are adopted in this research. As alternative working arrangements have become commonplace in the corporate sector, the future success of innovative work arrangements in bureaucratic organisations (Taskin 2007) will depend largely on investigating what are smart workers motives and barriers, which poses an exciting field for further enquiry
Methods
The research conducted by (Madsen 2003) using the systems theory approach to study teleworkers was used to inform this research method. She uses the theory to study and gather elements within the telework domain that are represented as benefits and challenges of a system. The literature review raised two questions; firstly, what are the motivations of existing smart workers in the ACT public service to use smart work? And secondly, what are the constraints that prevent ACT public servants to take up smart work arrangements? To answer the questions what are the motivations and constraints of smart work in the public sector, this study conducted an online survey to explore what are the motivations and constraints of smart work in a bureaucratic setting with a focus on employees in (ACT). The design of the study considers empirical research (Hu 2015) that examines users positive and negative attributes towards remote working (Baruch 2001), success and barriers of teleworking (Gani 2006), along with research that investigates what is smart work used for in government organisations (Eom 2016). 
Research domains that explore human interaction and require the apprehension of unspecified issues can leverage from methods that apply a positivism or post positivism approach to guide inquiry and form questioning see (Guba 1994). However as argued by (Sechrest 1992; Larsson 1993) quantitative data validates and provides functional representation through statistical analysis that affords future control or prediction of a phenomenon under enquiry. Furthermore the Australian Capital Territory (ACT) Government Digital Canberra Action plan incorporates a quantitative approach to represent  teleworking and mobile worker drop in centres (Government 2014) further focusing the design by examining participant’s behaviours through the use of surveys and statistical analysis. 
Two approaches informed the design of the survey questions that firstly comprise of a literature review, secondly a workshop was held with the Department of Industry and Science to identify potential motivation and constraint factors of smart work in the public sector. This process was instrumental in gaining a deeper understanding of the behaviour and relationship between parties to form questions. Reducing travel to and from work underpins remote working hence the transportation component considers duration of weekly travel, mode, and frequency to expose any unnecessary movement or congestion issues along with cost saving by directorate and departments. Analysis of the employee response provides critical insight into what motivates or hinders alternative work arrangements in the area of time saving, productivity, performance management and work life balance.
The employer workshop raised several themes allowing the contrasting of survey questions in the areas of the level of departmental support, cost saving, infrastructure, provisioning issues, user satisfaction and access to smart work arrangement. To address the question of what are the motivations and constraints of smart work, the survey was based around the workshop’s interconnecting themes being Employee and Employer behaviour along with Technology.
Survey data was collected from 300 respondents across 83 Directorate and Departments within the ACT that have a combined total of 21,260 employees that constitutes 6% of the ACT’s resident population according to Government statistics (Government 2016). The 300 quantitative data results were used to determine the smart work drivers and barriers. The 2011 census indicates that ACT has a resident population of 356,585 making it the largest inland city in Australia. It has 30 post codes within a land area of only 2,358Km2 which indicates the study significance. This approach to explain the smart work drivers and obstacles of current and prospective participants provides advancement to literature by empirically defining the motivations and constraints of ACT public service employees in the smart work domain.
Smart Work Motivations
The graph in figure 1 indicates the motivation rate towards smart work in the public sector. The Y axis represents participant verses the X axis shows motivations.  Of the identified 14 motivation categories the research revealed that work life balance and increased productivity were significant drivers of smart work. Further analysis uncovered that the key motivator, work life balance was represented by female participants aged in the 35-44 year age bracket. The increased productivity motivation was also represented by the same age and gender group.

Figure 1 Motivation indicators of smart work
The study found that 50% of the motivation categories scored within a 10% deviation of each other and prompted further analysis to uncover the survey group. Although the personal time saving group shifted to the 25-34 year age group it remained to be dominated by female participants. This younger female group also rated that a more attractive work environment was equally as important when smart working. The autonomy of work motivation category returned a positive result with the 35-44 year age group and recorded a high female representation overtaking male respondents by 39%. The cost saving to the department motivation category was represented by the 45-54 year age group and again females overtook male respondents by 35%. This same age and gender group stated accessibility to work was a benefit of smart working. A significant finding was made with the reduced unscheduled leave motivation category as a broader age group was represented. The 35-44 and 45-54 year age group scored equally high with this motivator and produced the highest gender deviation as female respondents overtook male colleagues by over 73%. This indicates that females between 35-54 years of age are most susceptible to take unscheduled leave. The significant reason for unplanned leave provided by this participant group was to provide care to one child aged up to 5 years of age.
Personal empowerment was strongly represented by the 25-44 year group while a more diverse workforce category was represented for the first time by the 55 and up group although all most groups scored evenly across this category. The desire for greater knowledge sharing category polled strongly with youth and early starter smart workers. It was expected that the youth and middle aged group would also respond to the demand tasking and global environment category, however the senior 55 and above age group responded with strongest support. While relationship building was the least significant motivator overall, it was noted to be equally important across 25-44 years of age group second to 55 and upward but did not score with the youth age group.   
The total of the respondents however reported that they smart worked less than 7 hours per week or less than 18% of the time. This discovery indicates the potential underutilisation of smart working arrangements by smart workers and respective departments, and warrants grounds for further inquiry. 
Smart Work Constraints
Although the total of the 11 constraints scored lower compared to the 14 motivations, the responses scored more broadly across the constraints categories as can be depicted in figure 2. Poor ICT infrastructure was the most significant constraint that impeded the 35-44 year age group. The main three data technologies that this group used were DSL connections with 52.46% utilisation followed by fibre with 15.49% and only 9.86% were using mobile wireless connectivity. The low usage of mobile connectivity is of particular interest as respondents stated their main device used when smart working was primarily a laptop computer followed secondly by a mobile phone device. This suggests mobile data costs may be a barrier compared to the fixed cost and fixed location services along with potential mobile coverage issues.


Figure 2 Constraint indicators of smart work
It was expected that the resistance to change category would score highly with an older age group  sighting difficulty to adapt to new technology and modern work practices, however the 35-44 year age group prevailed followed by 25-34 year olds. A reduction in magnitude was measured with this constraint as the age of the respondents increased. This indicates smart worker age is less of a factor compared to resistance by organisations to facilitate smart work.
Loss of distinction between home and work life produced an interesting trend as the 45-54, 35-44 and 25-34 age group were all within a 6% range. Furthermore this constraint resonated 50% stronger with women rather than men. This would indicate that females between the ages of 25-54 that smart worked feel that there is a blurring of responsibility between work and home duties. Fragmentation of teamwork raised concerns with a wide age group in particular 35-44, 45-54 and 25-34 age group in particular for females. Although female respondents were the most strongly represented in the data across all the smart work constraint categories, the perceived inequities regarding access to smart work category was closely contested by both genders with less than 2% variance.
Cost shifting from departments to individuals along with the performance management of staff category produced a steady decline in response that was represented by the 25-54 year age group. Security risks however produced two distinctive equal group groups being 25-35 and 45-54 years missing out on the 35-44 generation. The unfair distribution of workload was expected to be represented by younger smart workers however the 35-44 age group lodged strongest concerns. The 45-54 year age group unanimously reported health and safety concerns when smart working. Managing public perceptions of smart work was representative of the 35-44 year age group while the remaining age groups were closely aligned.
The quantitative survey data asked if participants had any smart work arrangements in place at their department. The data reviled that 64.77% had no such arrangements, while only 35.23% indicated that they had smart work agreements. Furthermore 65.19% of the survey candidates reported that they would like to utilise smart work arrangements while 30.94% were unsure or mildly interested with only 3.87% indicating that they were totally uninterested.
Discussion
For the purpose of providing discourse to smart work definitions see (Park 2013; Eom 2014; Kim 2015; Eom 2016), smart work is working from anywhere anytime using any available technology and networks. This research informs by examining firstly what are the motivations of smart workers that enter into or are engaged in smart work agreements.  And secondly what are the constraints that exist to prevent prospective smart workers in the ACT Public service.
Smart workers are motivated by departments that have flexible time arrangements and acknowledge that smart workers external duties and responsibilities often clash. This confirms that work life balance is the most important motivator as smart workers value there life away from the workplace and don’t just see work as a means to survive, but often as a means to support their lifestyle (Hayman 2009). The second significant motivating category was that smart work results in increased individual productivity. Smart workers reported that they are able to work more efficiently given the option to work at an alternative location. Workers with alternative working environments that are void of workplace distractions facilitate a more focused and creative environment (Fonner 2010). This motivational category is of particular interest as smart work agreements also benefit the department or directorate of the smart worker.
In contrast to motivations, the constraining factors were notably fewer in number and magnitude and broadly distributed across categories. The research identified that the primary constraint for participating or perspective smart work agreements was poor ICT Infrastructure. While smart workers use a combination of access technology, the primarily mode is a fixed service. Smart work to function optimally requires high speed, affordable and reliable wireless data telecommunications (Kumar 2015).
Resistance to change by organisations in supporting smart work was uncovered as scoring closely second alongside poor ICT. This conflicts with the adjacent motivation category being that smart work increases productivity, as organisations and communities stand to benefit from modern work modes (Judrupa 2016). The other issue that was raised as a significant constraint is if an unstructured approach is adopted with employees work duties combined with overlapping domestic responsibilities. The risk exists of blurring work and home life creating a conflicting environment (Köffer 2015). Other major concern raised was that smart work was seen as having the potential of isolating smart workers. By removing employees from a social office environment in turn potentially fragments teams hindering collaborative ideas and makes team building problematic (Weinert 2014).
Conclusions
In concluding, the study identified 14 factors that motivate smart workers against 11 constraints that prevent employees in the Australian Public Service within the ACT. This research confirms that smart work arrangements are beneficial for both employees and employers. However as underpinned by earlier work see (Vilhelmson 2001), the amount of participation time stated by those that smart worked was less than 7 hours per week or less than 18% indicating poor utilisation and warrants grounds for further inquiry. This research confirms that despite the advancement of technology, alternative work arrangements are not being used to its full potential (Vilhelmson 2001) regardless of improved data speeds and device innovation. We also argue that the traditional alternative digital working environments and associated varying work motivations that are experienced at alternate locations such as working from home, remote working along with work hubs (Shieh 2013) are superseded by modern work anywhere anytime smart work arrangements. The research benefited by using the systems theory approach and provides other researchers cause for further enquiry. The modern working anywhere anytime culture is enabled by advancing technology and fuelled by the rapid uptake of smart devices, however wireless ICT infrastructure has some catching up to do before more people are actively working smartly. For more employees and departments to harness the benefits of smart work, the immediate obstacle for policy makers is overcoming resistance to change and creating more suitable smart jobs along with adopting change management to allow employees to access smart work agreements.
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