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Abstract 
 

The occupations enacted in workplaces are the epitome of cultural practices as they have arisen through 
the need to address specific kinds of human needs and requirements as shaped by historical, cultural and 
situational factors. Yet, changes to these practices and their evolution and transformation (i.e. 
innovations) have arisen through work activities and workers’ actions. This has been described as the 
centuries-long tradition of innovation by workers that remains relevant today and across a diverse range 
of occupations. Only recently have innovations become associated with labs and development units. Prior 
to that and still today, most occupational and workplace innovations are likely the product of workers’ 
innovation and learning. Far from all workplace innovations are or necessarily de novo (i.e., novel) or 
technology-initiated. Many are about adapting what already known to emerging needs and workplace 
requirements, including accounting for workplace-specific factors. De novo innovations need adapting to 
specific work situations, emphasizing the situated nature of innovation, rather than them just being 
imported and unproblematically implemented. The prospects for workers’ employability and workplace 
viability are, therefore, richly intertwined. Aligning workplace innovations and workers’ learning is 
essential for both effective and adaptive workplaces and workers’ occupational development. 
Importantly, those innovations and that development can co-occur. Yet, this co-occurrence needs to be 
understood and embraced to enhance achieving these dual outcomes. Drawing on an investigation of 
innovation in small to medium sized businesses, it is proposed here is that in these workplaces, ultimately, 
it is localized processes of worker engagement and workplace support that permit workers to initiate, 
secure and sustain both learning and innovations. This study provides examples of how the cultural 
practices that comprise occupations are remade and transformed through the cooccurrence of workers 
learning and innovation in and through work. 
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Introduction  
Across human history, it seems that much, if not most, work-related innovations have arisen through work activities, in 
work settings, and by workers (e.g., Gimpel, 1961; Turnbull, 1993). Prior to the relatively recent advent of educational 
programs dedicated to developing occupational capacities in technical and university institutions, and even more recent 
intentional efforts to promote innovations (e.g. R & D centres), this was the only option for most workers. Even in eras 
when craft skills were regulated by guilds, individual enterprises developed and jealously guarded their innovation 
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against the corporate powers of those regulators. This process has been described as the centuries-long tradition of 
innovation by craft workers (Epstein, 2005) that remains relevant today and across a diverse range of occupations 
(Hoyrup et al., 2012). Once considered, this claim seems defensible given that only in recent times have innovations 
become associated with labs and development units, and creativity. Up until then, and probably still today, most 
occupational and workplace innovations are likely to be the product of workers’ innovation and learning (Hoyrup et al., 
2012). Consistent with contemporary definitions of creativity, which emphasize identifying and generating a response, 
this process is a necessary first step in initiating, enacting and monitoring innovations in and through work. Indeed, and 
importantly, far from all workplace innovations are de novo (i.e., novel, starting anew) or technology-initiated. Many 
innovations are about adapting and advancing what exists to address emerging needs and workplace requirements 
(Bailey, 1993). Nevertheless, it  requires identifying and accounting for and accommodating local and workplace-specific 
factors (Hoyrup et al, 2012), that requires an ability to be generative of novel solution (i.e. creativity). Even when the 
innovations are de novo, they often need to be adapted the goals and practices of the particular workplace/situation 
(Billett, Ehrich, & Hernon-Tinning, 2003), thereby emphasizing the situated nature of innovation and innovative 
practices. Such innovations cannot be merely imported into workplaces and unproblematically implemented. Instead, 
they require workers to adapt them to specific workplace practices and goals. Indeed, innovations at work are defined 
as “… the implementation of a new or significantly improved product (good or service) or process, or a new 
organizational method in business practices, workplace organization or external relations” (OECD/Eurostat, 2005, p. 46). 
Being innovative at work, therefore, is not reserved for scientists, technicians, geeks and start-ups. Indeed, findings from 
the Program for the International Assessment of Adult Competencies (PIAAC) suggest that all classes and kinds of 
workers are frequently engaged in workplace innovations, thereby making the ability to be innovative as a core quality 
of contemporary work capacities (Billett 2015).  

Moreover, it is important to understand that innovations at work are both premised on and contribute to 
workers’ learning. When responding to activities in the workplace workers apply and extend further what they know, 
can do and value (i.e. their knowledge) that is a product of their learning across life histories (i.e. ontogenetic 
development) (Scribner, 1985). This knowing, ability to achieve goals and values comprises their personal 
epistemologies that informs and underpins their workplace performance (Billett, 2009). Yet, as they engage in these 
tasks and generate responses to problems they encounter, workers also learn and refine, reinforce and extend what 
they know, can do, and value through their engagement in these goal-directed activities, in what is referred to micro-
genetic development (Scribner, 1985). As long-established, engagement in goal-directed activities lead to change in 
what individuals know, can do and value (i.e. learning)(Anderson, 1993; Glaser, 1989; Mayer, 1992). So, whether 
generating de novo responses or adapting innovations generated elsewhere, learning arises through engaging in goal-
directed activities associated with innovations. Therefore, along with changes in work practices and activities, a legacy in 
terms of changing what individuals know, can do and value (i.e. their learning) also co-occurs.  

This co-occurrence it follows, needs to be emphasized in both policy and practice. In contemporary schooled 
societies learning is often and erroneously associated with participation in intentional education activities (i.e. schooling, 
training, study), and innovations are the result specialist workers and work processes. Whilst this association is non-
controversial for those who understand the processes and outcomes of learning through work, others may fail to 
comprehend this precept assuming that learning is something that occurs through intentional educational activities, not 
those of other kinds. Hence, for instance, the frequent use of that most erroneous of terms – informal learning. The 
precept exercised here, is that that there is a co-occurrence and interdependence between innovation and learning at 
and through work (Billett 2012). This co-occurrence is central to both personal and workplace continuity (Hoyrup et al., 
2012), as the learning required for responding to new workplace problems is central to workers’ ongoing employability, 
on the one hand, and to workplaces’ continuity, on the other. That continuity is premised upon their workforce’s 
capacity to respond productively to changes in the requirements for goods and services they produce. Hence, the 
prospects for workplace viability through generating and enacting innovations and workers’ learning and employability 
are richly intertwined. Hence, a personally mediated, but socially-constructivist explanation is adopted here. 

The empirical basis for the case made here is founded on five case studies of learning and innovation in small to 
medium size enterprises across precision engineering and aged care. This inquiry comprised mapping what factors 



supported the initiation, enactment and sustaining of workplace innovations through interviews with workers and 
supervisors in these enterprises and some observations of the workplace activities within them. It is from these five 
cases that the findings are drawn and advanced here as basis for understanding the relationship between learning and 
innovation. 

 
Promoting innovations and learning at work 
It can be advanced from the premises proposed above that realizing effective alignments between workers’ learning and 
innovation in workplace settings is central to securing workplace continuity and advancement, and, collectively, national 
economic and social goals, as well as individuals’ employability and work-life learning. Yet, these premises raise 
questions about how workers’ capacities to respond to new challenges and to innovate can best be developed and 
utilized in workplace settings for both workers’ ongoing learning and workplace viability. It is noteworthy, for instance, 
that the two nations whose industries emerged strongest from World War II (i.e., Germany and Japan) enacted 
approaches to learning and work innovations centred on, at and through processes of production in workplaces during 
their reconstruction efforts (Sennett, 2008). That is, these approaches combined workers’ learning and generating new 
ways of working through using and extending occupational capacities. As in these instances, when invited to contribute 
to their workplaces’ viability and advancement, workers are often able to make positive and essential contributions 
(Hoyrup et al., 2012; Rowden, 1997). When asked about how they learnt to respond to new workplace tasks and 
challenges, a broad selection of Australian workers consistently report learning through their work as being the most 
efficacious and preferred mode of occupational development (Billett, Dymock & Choy, 2016). Lifelong education 
provisions (e.g., taught courses, training programs) were often viewed as being ill-placed to secure the kinds of learning 
outcomes for particular workplace requirements. This is perhaps not surprising as these educational provisions are often 
remote from the workplace-specific imperatives and contingencies shaping the need for and enactment of innovations. 
Yet, unless work life learning or educational programs can also realize workplace change and innovations, their 
outcomes may be limited to personal learning legacies (i.e. individual development), but not workplaces practices  

Consequently, findings about developing workers’ capacities of these kinds can inform how to progress in 
supporting the learning required for adaptable and innovative work performance (Barkey and Kralovec, 2005; Dore and 
Sako, 1989). This goal is crucial in an era where lifelong learning and workplace innovations are being increasingly seem 
as essential personal, workplace and national imperatives. Therefore, identifying how workplace innovations and 
effective worklife learning can best co-occur is an important imperative. This goal can be realized through investigating 
the processes of workers engaging in everyday work activities and responding to new tasks and challenges, as workers of 
all kinds and classifications are already routinely engaged in remaking and transforming their occupations (Billett, Smith 
& Barker,  2005). Through aligning learning and innovation, occupational and workplace practices were transformed, by 
workers’ engagement with and, interdependently, learning of these new tasks ; Donald, 1991). t is these kinds of 
processes we need to know more about and are the focus of the investigation reported and discussed here. 

 
Explanatory orientation 
The explanatory orientation adopted here is broadly social constructivist, yet emphasizes the interdependence between 
personal and social contributions to thinking and acting (Goodnow & Warton 1991). It holds that both individuals’ 
personal epistemologies and suggestions from the social world engage interdependently when individuals engaged in 
thinking and acting, and, hence, learn through goal-directed activities at work (Billett 2006). The social suggestion here 
comprises the socially-generated tasks workers undertake, the problems and other challenges they confront, as well 
expectations for work performance and how it is judged (i.e. desired outcomes)(Scribner 1984), that are referred to by 
Searle (1995) as institutional facts; i.e. they arise through the social world. On the one hand, these include the need to 
engage with and enact occupational practices and workplaces’ norms and practices. On the other, individuals need to 
engage with and learn from and through social suggestions such as those projected in and through work activities 
(Goodnow & Warton 1991). However, these contributions are interdependent, rather than being antagonistic or 
oppositional. There is nothing more social than individuals (e.g. workers), whose understandings, practices and values 
arise through their engagement and negotiation with what is experienced socially, albeit in personally idiosyncratic 



ways, across their life histories. However, that interdependence includes accounting for both the goals for and processes 
of learning and innovative work practices being situationally shaped (Billett, 2001). Innovations cannot just be imparted 
from outside of workplaces or enacted without accommodating situational factors and requirements. So, rather than 
fixed guidelines, informed principles and practices are likely needed to accommodate situational factors in assisting 
workers and their workplaces to optimize opportunities for learning and innovation (Howard, 1995). Hence, inquiries are 
needed to systematically identify workplace practices that effectively support the processes and outcomes of learning 
and innovations. 

In sum, the co-occurrence between learning and innovation needs to be explained and advanced by understanding 
further the relations between personal and social factors. Together, these relations shape both individuals’ development 
across their life courses, and the remaking and transformation (i.e., innovations) of the culturally-derived practices that 
comprise occupations through work and in response to specific challenges. To date, much attention has been given to 
how inter-psychological processes (i.e., those between individuals’ contributions and suggestions of social and physical 
environments) shape individuals’ learning and development. Yet, these analyses rarely address how individuals’ 
contributions shape continuity and change in the socially-derived norms, forms, and practices, such as work 
performance through which they learn. So, there are gaps in our understanding of the interdependencies between how 
social institutions and settings (i.e., workplaces) and practice (i.e., ways of working) (Searle, 1995) change through 
processes of personal transformations (i.e., learning). This is a fundamental issue for human societies, as securing 
continuity and respond productively to changes that constantly emerge are essential (Donald, 1991). Investigating and 
illuminating these changes in socially-derived personally engaged activities, such as workplace innovations offers the 
basis for understanding further these phenomena. 
 
Investigating how innovations are initiated, enacted, supported, and rewarded in workplaces 
To illuminate and elaborate how workers’ learning and capacities co-occur, an investigation was undertaken in five 
small-to-medium-size private enterprises (SMEs) in Singapore using interviews with workers, and managers/supervisors, 
as well as observations of these workplaces. Singapore was selected as a site for this study as there is a national concern 
arising from the findings of that nation’s PIAAC survey to improve the innovative practice of its workplaces and 
Singaporean workers’ abilities to innovate (Ministry of Manpower 2016). SMEs were selected because learning and 
innovation are requirements for their viability, they are a central element of the national economy and the scale of 
these enterprises permit the required research to be undertaken. As innovation goes beyond increasing productivity and 
includes the quality of services, it was necessary to engage with SMEs in manufacturing and the provision of services. 
The five enterprises comprised three from the healthcare sector (i.e., Home Care [HC], Residential Care [RC], and Care 
Home [CH]), and two from advanced manufacturing (i.e., 3D Printing [3D] and Precision Engineering [PE]). Advanced 
manufacturing has an ongoing requirement to improve products, enhance productivity and engage with new 
technologies. The service sectors are also required to innovate to respond to changing client or patient needs and find 
ways of responding in more effective ways. With its aging population there is an imperative to address the needs of a 
burgeoning aged care sector in Singapore. The inquiries in each of these SMEs comprised case studies of the workplace 
and personal practices being enacted and how these practices supported the co-occurrence of learning and innovation. 
To operationalise the research, rather than using a term like innovation, reference was made to ‘changes’ in the 
workplace, individuals working practice and the work practices of these enterprises. Using this term allowed us to 
identify the range and kinds of innovations that occurred in these workplaces, rather than using an exclusive label such 
as innovations which might not elicit comprehensive responses. 

The data-gathering processes comprised structured interviews with between three and five workers and their 
supervisors or managers in each of the five workplaces, using a schedule of questions to inquire about: i) recent changes 
in work activities, ii) how these changes had been initiated, supported and enacted in these workplaces. The interviews 
included the administering of a survey that was used to identify factors supporting the initiation, enactment, support of 
and rewards for innovations. The informants were asked to indicate, using Likert scales, the utility of a list of factors that 
supported the initiation, enactment and support for innovations in the workplace. These interviews were also followed, 
wherever possible, by periods of observation. The interviews were conducted using a structured format to gather data 
about the worker, the workplace, a range of measures associated with undertaking new tasks and factors shaping how 



these occurred. Importantly, these data were grounded in instances on workplace innovations by requiring informants 
to consider specific instances of changes in their workplace and base their responses on them when responding to the 
questions and scales. By using specific instances of workplace innovations and focusing on actual work activities and 
interactions in which the informants participated, the data are more likely to be valid than that when there are no 
specific instances and practices upon which to provide their responses. Also, a set of items fashioned on those in PIAAC 
survey about: i) the kinds of discretion workers enjoyed, ii) the frequency of and kinds of problems solved, and iii) 
measures of engagement in and support for learning that are standard items within the survey (Organisation for 
Economic Co-operational and Development, 2013). So, through the interviews and observations, data were gathered 
about the processes of initiating and enacting innovations, and the extent of discretion, support and rewards afforded 
and by whom. A standard scale of importance of each of these factors was used to elicit responses from informants 
about their relative importance (i.e., Essential, Very important, Important, Not Important, and Irrelevant) against a 
standard set of contributions to those processes was also utilized (i.e., Boss/manager, Supervisor, Co-workers, Worker, 
Government policy, Educational provision), but in some cases additional factors were included (e.g., Workplace, 
Customer) as appropriate.  

The analyses of the data comprise a thematic review of the interview data and its alignment to the specific 
questions being addressed and the survey data was analyzed on the bases of frequency against relative importance of 
the list of factors shaping the initiation, enactment, support for and rewards for innovations. Accounts of the enactment 
of specific initiatives provided a key basis for elaborating the findings from the survey. Presented in the tables below and 
discussed below were based on the responses to the survey that was administered as part of the interview process to 
ascertain the importance of the listed set of factors, which included an option to add additional contributing factors. For 
instance, in some workplaces additional factors were identified (e.g. clients and key customers). Interview data and 
scales that captured measures of the key factors that initiated, permitted engagement in, supported, and rewarded 
engaging in workplace activities that were innovative. These tables below present aggregated of data on Essential and 
Very important and Not important and Irrelevant to identify patterns in the responses. This aggregation was used to 
secure a tighter pattern of findings and minimize the impact of differences in informant reaction to the scales.  

In overview, from the interviews, survey instrument and observations, it was found that factors most associated 
with initiating, engaging in and rewarding innovative action in these workplaces emphasize those that were close or 
proximal to these workers. That is, it was the actions of and interactions with supervisors/managers and co-workers and 
the actions of workers themselves that were central to these processes of learning and workplace innovation, rather 
than more distant factors such as education provisions and government policies.  
 
Initiating, enacting, supporting, and rewarding innovations 
Patterns are evident in the data from these five Singaporean SMEs about initiating, enacting, supporting, and rewarding 
innovations and learning. In the tables presented below the importance of actors in initiating (Table 1), enacting (Table 
2), supporting (Table 3) and rewarding for innovations in these workplaces (Table 4). The analysis is founded on 
premises associated with both innovation and learning, as these two processes are held to be interdependent and co-
occurring. As foreshadowed, there is no distinction between thinking and acting, and learning, and actions such as 
initiating and enacting innovations are generative of learning (Anderson, 1993; Greeno and Simon, 1988), particularly 
higher orders of procedures and linking of conceptions. Therefore, not only is there interest in what supports and 
sustains initiating and enacting of innovations in the workplace, but also about the learning required for and realized 
through initiating and enacting those innovations.  

Ways of understanding these data and illuminating the co-occurrence between work and learning are premised 
upon bases of affordances and engagement (Billett, 2001). Affordances are those associated with what is provided, 
offered or made available to individuals (i.e. workers) as innovators and learners, on the one hand, and how individuals 
come to engage with what has been afforded them. In this instance, within these SMEs are the affordances are those 
provided by the Boss/manager, Supervisors, and Co-workers and outside of those workplaces are the provision of 
educational opportunities and government policy. The engagement is that by which workers participate in these 
activities. Hence, through using grounded instances of work activities it is possible to identify the importance of factors 



that support or inhibit opportunities to workers (i.e., affordances) and those associated with individual engagement 
associated with initiating and enacting innovations at work, through which they also learn.  
 
Initiating workplace innovations 
As proposed above, through engaging in such activities such non-routine tasks and problem-solving are generative of 
rich learning (Anderson, 1993). However, the scope of and opportunity for such innovations is subject to situational 
work requirements and factors. For instance, in some workplaces, it might be necessary for all innovations to be strictly 
controlled because of practice-related (e.g., quality control, patient safety, financial accountability), whereas in others 
the contributions of all workers to initiate innovations are encouraged and supported. There are also issues about the 
extent that the work practices either encourage or inhibit workers discretion and agency, which are contingent factors. 
So, it is important to gauge from these SMEs how workplace innovations are initiated. In Table 1, the data presented 
indicate the importance of factors initiating workplace initiatives (i.e. Bosses/managers, Supervisor, Co-workers, 
Workers, Government policy, and Education provision) across the five SMEs, are indicated in the left-hand column. 
Then, to the right are columns indicating the aggregations of where informants in each of the enterprises report these 
factors as being Essential/Very important, Important and Not important/Irrelevant are presented.  

Table 1. Who or what was important in initiating workplace innovations 
 Essential/ 

Very important 
Important Not important/ 

Irrelevant 
Boss/manager 3D, RC, CH, PE  HC 
Supervisor RC, CH, PE 3D HC 
Co-workers RC, PE 3D, CH HC 
Worker 3D, RC, CH, HC, PE   
Government policy  RC, CH HC, 3D, PE 
Educational provision  3D, RC, CH, PE HC 
Customer 3D, PE   
Workplace HC   

Note: HC = Home Care; 3D= 3D Printing; RC = Residential Care; CH = Care Home; PE = Precision Engineering 
 
From the aggregations presented in Table 1, it evident that the actions of workers are reported as being the most 

salient factors for initiating innovations in all five SMEs. The next most frequent factors are the managers, followed by 
supervisors, followed by co-workers and customers. In one healthcare SME (i.e. HC), worker discretion is at its highest, 
with other factors such as managers, supervisors, and co-workers seen as being not important or irrelevant. This work 
entails home-based care of older Singaporeans with these healthcare workers employees working independently when 
visiting clients in their homes. Hence, much of their work is not directly supervised and these healthcare workers must 
independently generate responses to work challenges they encounter when working with their clients in their homes. 
Hence, their everyday practice is conducted in relative social isolation from supervisors and managers. Educational 
provisions are reported as being important in four instances and government policy in two, with this factor being the 
one that is reported as being least important.  

It is noteworthy that in both advanced manufacturing and healthcare sectors, workers initiating innovations is seen 
to be of a high order and it is the SME providing homecare where worker discretion is strongly reported. It might be 
anticipated that the two healthcare sectors would have more limited discretion, because of concerns about patient care. 
However, apart from HC there is no noteworthy difference, perhaps because it is age care and issues of patient acuity 
are seen as low. Affordances, as noted, refer to the invitational qualities of the social setting in which activities and 
interactions occur. These can be, by degree, either inhibiting or supporting the activities of worker-learners. What is 
suggested by these data is that for initiating workplace innovations, it is important that the support of managers and 
supervisors is afforded, but most important is workers’ engagement. So, whereas those affordances are reported 
necessary for the initiation of such innovations in response to workplace problems and challenges, it is essential that 
workers are permitted the discretion to realize them in that enterprise. An affordance that was less important I these 
five SMEs is the support of co-workers. As can be seen in these tables, the presence or otherwise of co-workers was less 
central to individuals’ initiating innovations at work. For instance, aged care workers, due to the isolated nature of their 



work, did not have many opportunities to exchange ideas or interact with co-workers. Some workers in Home Care were 
reported to have formed a chat group to provide a form of close support for these socially-isolated workers. However, 
because of ethical consideration of clients, the chat groups had to be discontinued. This circumstance greatly diminished 
opportunities for the Home Care employees to seek and secure advice from co-workers when they faced challenges in 
taking care of the clients in their homes. This was an important means of mediating their learning as these workers 
reported having to address novel tasks and challenges including negotiating with family members. For instance, a female 
caregiver reported needing to constantly create new activities and exercises (additional to her routine tasks of bathing 
and feeding) to keep her client engaged and active, as she believes that client care is not just about bathing and feeding, 
but also about meeting their emotional and physical needs. One male home care worker reported innovating a “home 
bath” to bathe his client as the home is not equipped with the same facilities as the hospital. Routinely, in the 3D 
printing organisation, workers reported being given much autonomy to make decisions on how best to do their work, as 
reported by the female engineer who added that her manager was ready to offer assistance whenever needed. The 
access to and availability of this kind of assistance was also referred to by her male colleague who explained that 
workers are given a lot of autonomy and allowed to work independently, and “… try novel or innovative solutions, as 
long as the problem gets resolved. They are also able to make suggestions to the management.” So, the nature of the 
work and workplace practices afforded different kinds of opportunities for engagement, interactions and discretion 
associated with initiating workplace innovations.  

As represented here, workers’ engagement in initiating innovations is an important premise for both the 
innovations and workers’ learning. This finding suggests that the agency, intentionality, and interest of these workers is 
central to the initiation of workplace innovations. What can be imputed here is that as these workers go about their 
tasks, they come across circumstances requiring them to respond and sometimes provide novel responses to problems 
they encounter (Hoyrup et al 2012). In Residential Care, workers reported that many inventions staff propose is a 
product of the “very high level of compassion” required for this work. Examples of this included one of the nursing staff 
tracing a family member to another nursing home and then helping them do a video conference using an iPad. In 
another instance, a resident with dementia who had formerly been a cleaner was demonstrating difficult behaviours to 
the extent that she was being constrained by physical and chemical means. However, the care staff experimented by 
giving her cleaning work to do and even printed paper money which improved her condition and reduced the need for 
restraints. 

The openness for and ability to initiate workplace innovations is both a key measure and an enabler of rich work-
related learning. Identifying workplaces issues that require novel responses and engaging in the process of considering 
possible options for what is likely to be effective, positions workers to engage in novel problem-solving, requiring 
consideration of various causal factors and outcomes. That is evaluating the options that generate responses (i.e. 
innovations) and appraising their likelihood of success. All of these are the kinds of higher order activities that are 
generative of strategic procedural thinking and deepen understanding of occupational practice (Evans & Butler, 1992). 
What is suggested here is that the complex of factors associated with initiating innovations at work is found in the 
interactions amongst workers, co-workers, and supervisors. Underpinning these interactions are the kinds of relations, 
trust, and discretion that affords the opportunity and promotes engagement in both learning and innovation at work. 
 
Enacting workplace innovations 
Providing or having work environments that promote opportunities for workplace innovations may well lead to effective 
and sustained practices and products that respond to changing requirements and customer needs (Hoyrup et al., 2012; 
Wegener, 2017). This is the kind of work environment that governments, including the Singaporean government 
(Economic Strategies Committee, 2010), are seeking to promote and comprise the adoption of work practices that 
respond to new challenges and changing circumstances (Commonwealth of Australia, 2018; Deloitte, 2016). For these 
SME in both healthcare and advanced engineering sectors, responding to new challenges is central to their viability. 
Whether it is addressing the needs of residents or customer demands for new products, there is a need for enacting 
innovations in these workplaces.  

As proposed above, the kind of workplace environment that affords opportunities for innovations is most likely to 
be effective in securing positive outcomes in responding to new challenges and necessary changes through innovations 



to work practices. One measure of a work environment that provides opportunities for innovations is the degree by 
which there are opportunities for engaging in such actions. That is, an environment open and supportive of innovations 
and innovative practices (Rowden, 2002). Of course, there can be work environments that are highly constrained, but 
still promote innovative practices. A lot of this is referred to as ‘workarounds’, that is, practices that workers invent and 
enact to secure required outcomes. For instance, Darrah’s classic study of production workers in Silicon Valley (Darrah, 
1996) indicated that although granted little discretion, or provided with rewards for their performance, these workers 
had to continually innovate to achieve their production goals. That is, they routinely engaged in processes of problem-
solving and adapting what was available to them to achieve the required outcomes. It was only through a detailed 
inquiry that illuminated their work practices that this was realized, as were some limitations of their problem-solving 
strategies, because they did not possess some understandings and procedural skills to optimally use the available 
workplace resources.  

The data on enacting innovations in these five workplaces indicates that the emphasis on workers is even stronger 
than those associated with initiating innovations, although the opportunities to do so were mediated by workplace 
supervisors. In Table 2, the data indicates the importance of factors enacting workplace initiatives (i.e. Bosses/managers, 
Supervisor, Co-workers, Workers, Government policy, and Education provision) across the five SMEs, are indicated in the 
left-hand column. Then, to the right are columns indicating the aggregations of where informants in each of the 
enterprises report these factors as being Essential/Very important, Important and Not important/Irrelevant are 
presented. In this table, the patterning of the data indicates that in these five SMEs the most essential factor in engaging 
innovations is workers themselves, followed by co-workers. Overall, except for Home Care with its particular mode of 
operation, the opportunities for workplace innovations are founded managers’ and supervisors’ actions. The provision of 
opportunities is a central basis to understand workplaces as environments that promote the concurrence of learning and 
innovation. These data indicate a key role for managers and supervisors to enable both learning and innovation. On the 
one hand, if workplace managers and supervisors provide opportunities, this then can lead to rich and effective learning 
environments. If, on the other hand, these opportunities are absent or rarely exercised, then the workplace is likely to 
be limited as an environment promoting learning and innovation (Billett 2001).  

In terms of factors shaping the enactment of innovations, issues of proximity again stand out. It is workers, 
including co-workers, who are reported as being most central to the engagement in innovations, and also supervisors 
who are close by with managers reported as to have less importance in engaging in innovations in the workplace. 
Noteworthy, in two work settings, it is customers and clients who are also seen to be influential in terms of engaging in 
innovations. In the case of Home Care, this is a product of interaction with clients in their homes. Precision Engineering 
has a small number of clients, consequently addressing their needs is a key imperative for its ongoing viability and 
sustainability. 
 

Table 2. Who or what was important in engaging in innovations in the workplace 
 Essential/ 

Very important 
Important Not important/ 

Irrelevant 
Boss/manager 3D, CH RC HC, PE 
Supervisor RC, CH, 3D, PE  HC 
Co-workers RC, 3D, CH, PE  HC 
Worker HC, 3D, RC, CH, PE   
Government policy  CH HC, RC, 3D 
Educational provision RC 3D, CH HC, PE 
Customer PE   
Client/Patient & 
family 

HC   

Note: HC = Home Care; 3D = 3D Printing; RC = Residential Care; CH = Care Home; PE = Precision Engineering 
 
From these data, it seems that proximal and situational factors are central to workers engaging in innovation practices in 
these five workplaces. These situational requirements need to respond, and resources to do so are key factors in the 
degree by which engaging in innovations in the workplace progresses in these workplaces. It is perhaps here that the 



engagement with co-workers is the strongest. That is, enacting innovations in these five SMEs is a circumstance in which 
workers collectively appeared to engage in realizing these innovations. 

It is noteworthy that factors distant from these workplaces, such as education provisions and government policy, 
are again reported as being less important. Instead, it is proximal factors (i.e., those within the workplaces) that shape 
the opportunity for initiating workplace innovations. The reported exception is a healthcare facility, whose practices 
might be shaped by government regulation. 

As with the initiation of innovations, opportunities for enacting them are reported as being mediated by 
supervisors and managers in some, if not all these five SMEs. Consequently, this provides a clear basis for identifying 
how more and greater opportunities for realizing the concurrence between learning and innovation in and through 
workplaces. Workers’ orientations towards innovation and learning play a key role. For instance, a male employee of 3D 
printing was attending external courses outside working hours on his own accord to increase his knowledge in the field. 
He viewed this as being worthwhile investment of time and money:  

“... at that time people questioned the benefits of attending the course. But I tell him since I am in the 
3D printing industry, and I have the free time, might as well learn more. you are in 3D printing industry. I 
might not learn the most useful, but at least I learn something ... I did something different.”  

In this way, it was the exercise of personal interest that motivated him to engage in this way. 
The performances are also associated with enacting opportunities for innovations are largely premised upon how 

the managers and supervisors in these SMEs elected to engage in the role of exercising and extending those 
opportunities to workers. So, it is proximal factors and actors largely that mediate opportunities for engaging in 
innovations. One affordance that was quite weak here is the role of co-workers which was not reported as being 
important in initiating opportunities for innovations. This emphasizes the centrality of managers and supervisors in 
shaping invitations to engage in innovations in and through work. In sum, factors that are proximal to the activities and 
interactions by workers are again seen as the key mediating factors for the enactment of innovations in the workplace. 
The following section, importantly, focuses on how innovations are supported in these workplaces, and as a result, 
workers’ learning through them. 
 
Supporting innovations in the workplace 
As they comprise new practices, for innovations to be advanced, accepted, adopted, and become workplace norms, 
support for them in the workplace is likely to be essential. In representing who or what supports innovations in the 
workplace, the data presented in Table 3 offer a similar pattern to those associated with the provision of opportunities. 
In this table, the data presented indicate the importance of factors supporting workplace initiatives (i.e. 
Bosses/managers, Supervisor, Co-workers, Workers, Government policy, and Education provision) across the five SMEs, 
are indicated in the left-hand column. Then, to the right are columns indicating the aggregations of where informants in 
each of the enterprises report these factors as being Essential/Very important, Important and Not important/Irrelevant 
are presented. Except for Home Care, managers and supervisors are reported as being essential for supporting 
workplace innovations. The data suggests that workers themselves are also held to be central to whether innovations 
are supported or not, whereas co-workers are seen to be less important. Factors that are remote from the site of work 
(i.e., government policy in educational provisions) are seen to be important, but at a lower level than those close to the 
actual circumstances of practice. Noteworthy here is that the informants from HC have included their clients as an 
essential factor in terms of support for innovations. In the kind of negotiated work they conduct, their clients’ and 
sometimes family members assent is essential. So, factors influencing actions and activities locally are reported as 
important in these work settings. Yet, as noted in considerations of initiating innovations, the most frequently reported 
factor is the engagement by workers themselves. 
 

Table 3. Who or what was important in supporting innovations in the workplace 
 Essential/ 

Very important 
Important Not important/ 

Irrelevant 
Boss/manager 3D, RC, CH, PE  HC 
Supervisor RC, CH, 3D, PE  HC 



Co-workers RC, 3D CH, PE HC 
Worker HC, 3D, RC, CH, PE   
Government policy  3D, RC HC, PE 
Educational provision  3D, CH, PE HC 
Client/patient 
satisfaction & well-
being 

HC   

Note: HC = Home Care; 3D = 3D Printing; RC = Residential Care; CH = Care Home; PE = Precision Engineering 
 

In terms of support for innovations in these five workplaces, the patterns here again indicate that localized factors 
play key roles in supporting the enactment of innovations i.e. managers, supervisors, co-workers, and workers 
themselves. These findings emphasize that support for innovations, and likely learning, are very much grounded in the 
circumstances of practice and meeting the kinds of imperatives arising in these enterprises and are relevant to their 
continuity and advancement. The data also indicate the degree by which the engagement by workers in SMEs is 
important for supporting workplace initiatives. They are central to the degree by which these initiatives are enacted and 
sustained in the workplace; it would seem. For instance, co-workers’ roles were inconsistent across the five SMEs and 
appeared to be shaped by the particular workplace’s culture of practice: i.e. the degree by which co-working, co-
decision-making, and sharing in innovations were encouraged and supported. Again here, the support afforded by co-
workers was not particularly strong or consistent across these five SMEs. 
 
Rewards for innovation 
Finally, it is also useful to identify how rewards for innovation at work are distributed and by whom. The patterning of 
the data presented in Table 4 indicates the importance of factors rewarding workplace initiatives (i.e. Bosses/managers, 
Supervisor, Co-workers, Workers, Government policy, and Education provision) across the five SMEs, are indicated in the 
left-hand column. Then, to the right are columns indicating the aggregations of where informants in each of the 
enterprises report these factors as being Essential/Very important, Important and Not important/Irrelevant are 
presented. Indicates that except for HC, managers and supervisors are again essential in the provision of rewards for 
innovation in these five workplaces. In HC with its high level of autonomous work practices, even here, managers and 
supervisors are not reported as being important. Factors that are distant (i.e., government policy, educational 
provisions) are again reported as not being important, and the same goes for co-workers to a lesser degree. There is 
evidence that, in the case of HC, those whom the service provision directly impacts on clients are central to rewards. 

 

Table 4. Who or what was important in rewarding innovations in the workplace 
 Essential/ 

Very important 
Important Not important/ 

Irrelevant 
Boss/manager 3D, RC, CH, PE HC  
Supervisor RC, CH, PE HC, 3D  
Co-workers  CH HC, 3D, RC, PE 
Worker 3D HC, CH, PE RC 
Government policy  CH HC, 3D, RC, PE 
Educational provision   HC, 3D, RC, CH, PE 
Client/Patient & family HC   
Profession  HC  
Society at large HC   

Note: HC = Home Care; 3D = 3D Printing; RC = Residential Care; CH = Care Home; PE = Precision Engineering 
 

The data indicates that managers and supervisors are central to the provision of workplace rewards, and almost to 
the exclusion of other factors. The key exception is in Precision Engineering where rewards come from working directly 
with its limited number of specific clients. Noteworthy here is that factors that are remote from the circumstances of 
practice appear to have little importance with rewards for innovations. That is, factors outside the workplace are viewed 
as not being particularly important or irrelevant, when compared with what has been afforded within the workplace and 



how individuals are invited to initiate innovations and then enact them and be supported and then rewarded when 
doing so. 
 
Work and innovation: Discussion 
From this study of innovations and learning in these five enterprises, it was found that the combination of proximal 
factors, on the one hand, and workers’ engagement, on the other, represent the interdependence between individual 
workers and the discretion and support provided by the workplace is central to effective co-occurrence of learning and 
innovation in these 5 SMEs. To conclude, these two factors are now discussed. 

Importance of workers’ engagement 
On all of the measures associated with initiating, engaging, and supporting innovations in these five SMEs, the data 
indicate the importance of workers and co-workers’ participation. That is, it is those undertaking the work tasks, 
bringing about innovations, and supporting their enactment are central to innovations and innovative practices in these 
five SMEs. Although the ability for these workers to be innovative in this way differs across these SMEs, the evidence 
across three of the key measures indicates that the central agent is workers themselves. Managers and supervisors were 
central to the distribution of opportunities and rewards that afforded opportunities for initiating and enacting 
innovations. But, most centrally here is the actions of workers (i.e., workers and co-workers). Hence, this says much 
about the importance of positioning workers centrally in innovations at work. Some variations in the degree of 
discretion and exercise in innovation were associated with enterprise-specific kinds of practices. For instance, in HC 
where the health workers work in relative social isolation in their clients’ homes, the reach and control of managers and 
supervisors is inevitably weakened, and the agency and worker discretion is reciprocally increased. Their work requires 
them to respond to clients’ particular needs in ways that are quite specific to their home circumstances (e.g. physical 
and social setting). In this form of work, high levels of discretion in the ability to exercise innovation is strong. Yet, 
elsewhere in the healthcare sector, workers are less able to exercise discretion because of the norms and practices of 
the institutions in which they are employed and subject to supervision requirements. 
 
Proximity to managers and workers 
A key finding arising from this analysis is the degree by which discretion is shaped by being in a large or small size 
enterprise. It is sometimes said that SMEs are not small, large enterprises. That is, they have different configuration, 
organisation, and decision-making processes than larger organizations. Yet, what is evident in this study is that the 
proximal nature of bosses, who might also be owners, supervisors, and workers, may lead to particular kinds of 
discretion. These may not necessarily lead to higher levels of work discretion and autonomy when engaging in activities 
such as innovation. It is noteworthy that in people-intense working environments such as the three healthcare settings, 
managers and supervisors are being most central to initiating, enacting, supporting, and rewarding innovation. These 
examples seem more intensely focused on the actions of workplace hierarchies than the advanced manufacturing ones. 
This may also be a product of having hierarchical arrangements associated with the care of aged or sick. However, 
confounding this prospect is the workers from Home Care who work with greater autonomy in clients’ own homes. That 
is, they are not under the direct supervision and control of others in the workplace.  

In sum, the findings indicate that (a) workers as active and directed agents are central to the initiation of 
innovations in these SMEs; (b) managers and supervisors are central to the provision of opportunities for innovations in 
these SMEs; (c) an emphasis on the support for innovation in the workplace was from immediate and local actors (i.e., 
supervisors, co-workers, workers); and (d) engaging in innovations in the workplace is as much premised upon workers 
(i.e., workers themselves and co-workers) and rewards for innovations in the workplace are reported as being largely 
exercised by managers and supervisors. 

The implications from this small study are that, ultimately, it is factors within the workplaces themselves that are 
likely to be the key source of shaping the opportunities for, engagement in, and support for innovations and learning 
through them in these kinds of workplaces. Whilst governments sometimes seek to bring about change externally, here 
it is suggested that policy and practices to bring about change need to focus on and centre their efforts within workplace 
settings. It is proximal factors such as workplace practices and bases by which workers are engaged that are central to 
the co-occurrence of both learning and innovations. 
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