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The Two Faces of Knowledge Search: New Solutions and Capability Development

Abstract
Searching for knowledge to solve non-routine problems allows middle managers not only to design new solutions but also to develop organizational capabilities. We focus on knowledge search to develop our understanding of how individuals engage with organizational knowledge in practice, how they acquire and use knowledge, and the implications for organizational knowledge development. Investigating middle managers’ knowledge search practices in response to non-routine events, we uncover four practices: isolating; overcoming knowledge distribution challenges; socializing; and mastering solution development. From these, we identify two aspects of knowledge search: not only can it produce new solutions but it can also have different effects in terms of developing organizational capabilities, either modifying existing routines or creating new ones. We argue that organizations with a knowledge use advantage, namely an ability to mobilize accessible knowledge by organizing for knowledge circulation and a socialized search that deals with the organization’s challenges of knowledge distribution in order to master solution development - especially at mid-level - can pursue capability development. We discuss the implications of our findings for the literature on organizational knowledge and middle managers’ roles in organizational knowledge processes. 
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Introduction
Dynamic environments and organizational complexity generate unusual questions and non-routine events. In response, middle managers, who occupy the most central position in the knowledge system of organizations (Hedlund, 1994; Nonaka, 1988, 1994), must search for solutions. By focusing on middle managers’ knowledge search practices, we reveal two important facets: the production of new solutions and the development of organizational capabilities, either through reinforcing existing routines or creating new ones. We argue that organizations with a knowledge use advantage – organized for knowledge circulation and mobilization – are able to pursue capability development through their middle managers’ activities. Middle managers’ centrality in their organizations’ knowledge systems, combined with their capacity to drive emergent processes of change and adaptation (e.g. Burgelman, 1983), makes them important agents for the bottom-up development of organizational capabilities (Burgelman, 1994; Floyd & Lane, 2000; Floyd & Wooldridge, 1999, 2000). 
Although previous research has investigated middle managers’ knowledge inflows (Mom, Van Den Bosch & Volberda, 2007), organization studies have generally overlooked their specific search practices in terms of how they, as actors, access and then use organizational knowledge. Despite the recognition of middle managers’ central role in organizational knowledge creation and capability development, we know little about how their actual knowledge search practices equip them to solve organizational problems. To understand these practices, and the ensuing capability development processes, we need to disentangle their micro-level knowledge search processes and identify how knowledge circulates and is accumulated at the middle management level. This study investigates these matters not in abstract or general terms but rather as activities that can not only create new solutions, but also have wider implications for organizational knowledge development. We also need to understand the organizational implications of such managers’ actions, in other words how knowledge search practices affect capability development in organizations. We address these two questions (specific knowledge search practices and their differentiated influence on capability development) by investigating 38 knowledge search processes employed by middle managers in four multinational organizations. 
Our findings articulate two interrelated foci of analysis: knowledge search practices, and knowledge search paths. We identify four characteristic knowledge search practices – isolating; overcoming knowledge distribution challenges; socializing; and mastering solution development - which we can categorize into two different knowledge search paths leading to organizational capability development – either through the modification of existing routines or via the creation of new routines. These two paths highlight the double face of middle managers’ knowledge searching: not only do such searches produce new solutions (as management and organizational studies have typically suggested), but the ways in which searches are distributed and socialized can also transform organizational capabilities. Focusing on this second role - the impact of their knowledge searches on capability development – reveals how middle managers’ knowledge-related practices have wider implications for organizational knowledge development, and illustrates their strategic contribution to organizational renewal and capability transformation. We find that, to benefit from knowledge access advantage their middle managers’ search activities can yield based on the central organizational position for initiating searches, organizations must foster distributed and widely socialized searches to avoid isolating and narrow socializing. Based on these findings, we develop the notion of knowledge use advantage, which benefits those organizations that can balance knowledge access with organizing so as to socialize and circulate actively such knowledge (especially at their mid-level) to achieve both exploitative and explorative capability development. 
After reviewing the literature on knowledge searching, considering middle managers’ roles in bottom-up and horizontal knowledge exchanges and pointing out the shortcomings of extant theory, we outline our methodology and present our findings on middle managers’ knowledge search practices and typical search paths. We develop a model explaining these practices and their implications for organizational knowledge development, and conclude by discussing our contributions to the literature on organizational knowledge and the role of middle managers in organizational knowledge processes, as well as implications for future research and management practice.

Theoretical Background: Knowledge Search and Problemistic Search 
Knowledge search as knowledge use in practice
In a narrow sense, knowledge search refers to the practices of ‘looking for and identifying’ knowledge (Hansen, 1999, p. 83) and enables its acquisition (Huber, 1991, p. 125; Wilkesmann, Wilkesmann & Virgillito, 2009). Previous findings demonstrate that knowledge acquisition - in the forms of individual sourcing, knowledge inflow, or the general gathering of knowledge- has a positive effect on individual employees’ performance and the attainment of organizational learning outcomes (Gray & Meister, 2004, 2006; Haas, 2006; Mom et al., 2007; Nag & Gioia, 2012; Teigland & Wasko, 2009; Tippmann, Sharkey Scott & Mangematin, 2012). Knowledge search can include browsing and mobilizing distant knowledge that is related to, yet different from, current knowledge and capabilities (Katila & Ahuja, 2002; Rosenkopf & Almeida, 2003; Rosenkopf & Nerkar, 2001), as well as knowledge more closely related to accumulated experience (Cyert & March, 1963). 
In a broader sense, knowledge search refers not only to identifying knowledge, but also leads to exploring the recombination of existing (more or less) familiar knowledge into new solutions, a core activity for creating knowledge and capabilities (Fleming, 2001; Kogut & Zander, 1992, 1996; Singh & Fleming, 2010). Although knowledge search can be distant, in the sense of conscious efforts to search for knowledge that is dissimilar to the organization’s accumulated path-dependent knowledge, leveraging and reusing familiar, closer, and ‘older’ knowledge can also offer benefits in terms of its legitimacy and credibility (Katila, 2002; Nerkar, 2003), and in reducing the uncertainty of recombinations (Fleming, 2001) while still producing new outcomes (Katila & Ahuja, 2002; Majchrzak, Cooper & Neece, 2004). 
Compared with the literature’s typical aggregated and more general investigations, an important but less explored aspect of knowledge search is that it reveals how individuals engage with their organization’s knowledge system in practice (Collinson & Wilson, 2006)– defined as its global learning (Nonaka, Von Krogh & Voelpel, 2006) - so drawing attention to actual knowledge use: how managers actually locate and mobilize knowledge and then use it to develop solutions. We suggest knowledge search practices are vehicles for bringing together dispersed individual and organizational knowledge, and for connecting this knowledge to organizational problems for the creation of new knowledge and solutions, so facilitating the synthesis and re-integration of that new knowledge into the organization’s knowledge system. Due to its connecting capacity, we suggest that knowledge search is an activity that can help reduce a major challenge of organizational knowledge creation - the fact that ‘individual knowledge often fails to benefit others in the organization’ (Nonaka et al., 2006, p. 1183). 

Middle managers: The potential of bottom-up and horizontal knowledge search
Some employees are disadvantaged in terms of their opportunities for knowledge search (Singh, Hansen & Podolny, 2010). Middle managers however play the most central role in realizing the generative potential of knowledge search for various reasons. Mom et al. (2007) show specifically that both bottom-up and horizontal knowledge inflows to middle managers are positively related to the pursuit of explorative practices, as opposed to top-down knowledge inflows, which tend to serve organizations’ exploitation efforts. Nonaka (1994, p. 32) argues that middle managers are the ‘true knowledge engineers of the knowledge creating organizations’ because they have unique access to the knowledge of both frontline employees and top management, as well as to the expertise of their peers, and are able to convert this mix into new knowledge. Their advantaged position within the organization’s structure allows them to maintain social relationships with a range of actors, all potentially valuable sources for accessing diverse and novel knowledge for knowledge creation (Mors, 2010; Pappas & Wooldridge, 2007), for boundary spanning (Foss & Rodgers, 2011), and for cross-leveraging existing capabilities (Taylor & Helfat, 2009). King and Zeithaml (2001, p. 90) argue that ‘middle managers may be the most direct catalysts for factor mobility of key competencies within a firm’, leveraging and exploiting competences linked to success in specific business units and locations across the wider organization. Together, these studies on middle managers’ knowledge-related roles and practices suggest that they have what we can term a knowledge access advantage: i.e., a favorable organizational position from which they can seek out a broad spectrum of diverse knowledge and pursue both the bottom-up and horizontal knowledge searches that may be needed to achieve knowledge creation or exploration.
We propose the ‘problemistic search’ concept as being valuable for examining middle managers’ knowledge search practices. Cyert and March (1963) define a problemistic search as one which concerns an organization’s responses to non-routine events - situations for which its current practices and processes offer no adequate predetermined response (Nelson & Winter, 1982), and various studies have noted that middle managers’ responses to such problems can be extremely valuable in triggering organizational learning processes (Beck & Plowman, 2009; Kim, 1998; Lampel, Shamsie & Shapira, 2009). Such actors regularly encounter puzzles, problems and challenges as part of their everyday work – indeed, it is typically their responsibility to deal with exceptions that interrupt the stable pattern of their units’ routines (Delmestri & Walgenbach, 2005; Mintzberg, 1980). Non-routine problems reflect an organization’s current renewal challenges, and so are usually experienced by middle managers before they come to the attention of top management. Such problems are often significant enough not only to have the potential for pointing the way towards the creation of new solutions to organizational problems, but also to frame the contributions to bottom-up capability development – defined as improvements in the functioning of a capability (Helfat & Peteraf, 2003) where such solutions modify or create new routines – the fundamental units of higher-order organizational capabilities (Dosi, Faillo & Marengo, 2008; Winter, 2000, 2003). 

Towards understanding knowledge search practices and their implications
Although middle managers are recognized as drivers of such knowledge creation outputs as capability development, and knowledge search is understood as a way of mobilizing distributed knowledge for recombination into new solutions, organization studies have paid only limited attention to the nature and implications of middle managers’ actual knowledge search practices. This paper explores two questions: how do middle managers actually search for knowledge to solve problems? and how do their knowledge search practices affect capability development in organizations? Investigating these two key issues allows us to address the following three theoretical shortcomings.
First, the notion of middle managers’ knowledge access advantage does not explicitly distinguish between knowledge search and knowledge access. Although middle managers may have a superior potential to access knowledge, the knowledge search concept relates to the realization of that potential - the taking up of search opportunities in practice, and the actual use of knowledge made available or supplied by individuals and/or the wider organization. It has been demonstrated, for example, that the value of social capital – ‘resources embedded within, available through, and derived from the network of relationships possessed by an individual’ (Nahapiet & Ghoshal, 1998, p. 243) - only materializes when such relationships are actually used to mobilize knowledge (Maurer, Bartsch & Ebers, 2011). But managers often under-invest in searching (Lechner & Floyd, 2007), ceasing their efforts prematurely and/or searching only close to their existing experience (e.g. Simon, 1982). In addition, conflating search and access implicitly assumes that managers are aware of the precise location of knowledge. But this may not be the case, especially in large, diversified and geographically scattered organizations where knowledge distribution is particularly wide, making the search for knowledge more uncertain and difficult (Hansen, 1999). So it remains unclear if, and how, the difference between knowledge search (as a pro-active effort to locate knowledge) and access (with its focus on more ‘general’ knowledge supply) matters in organizations, in terms of shaping search paths and subsequent solution development. 
Second, discussions of organizational memory - the ‘storage bins’ of organizational knowledge (Huber, 1991; Walsh & Ungson, 1991) – have tended to focus on the mechanisms organizations use for accumulating and retaining knowledge for later and broader access (Rowlinson et al., 2010). Knowledge about ostensive aspects of routines - the schematic, abstract and generalized idea of the routine (Feldman & Pentland, 2003) - is often codified and stored centrally in an organization’s knowledge repository and many organizations also deploy expert systems to allow knowledge workers to codify and share their knowledge. This bias in the current literature towards investigating knowledge accumulation has caused a critical oversight: ‘by focusing on how organizations build stores of knowledge [research] pays little attention to how that knowledge might (and sometimes must) be used in unintended and innovative ways’ (Hargadon & Fanelli, 2002, p. 292). Consequently, there are few theoretical insights into how individuals actually search and retrieve knowledge from their organizations (Fiedler & Welpe, 2010, p. 402; Olivera, 2000, p. 861). Building theory about knowledge searching can help develop our understanding of how individuals (such as middle managers) engage with their organization’s knowledge system - what knowledge they mobilize, what challenges they encounter and how they achieve new solutions that then become part of the evolving organizational knowledge system: our study relates to such questions of knowledge use in practice.
Last but not least, knowledge search has major implications for knowledge creation in organizations. Given the potential of middle managers to contribute to capability development and renewal (Floyd & Lane, 2000; Floyd & Wooldridge, 1999, 2000), we need to investigate both the capacity of knowledge search practices to develop new solutions, and the implications of those solutions for the wider organization. In order to appreciate fully the knowledge search practices of middle managers at the micro-level it is necessary to unpick their links to such strategic implications as capability development. 

Methods
[bookmark: _Toc280194300]Research design and setting
We adopted a qualitative case study research design as being particularly suited to the exploratory nature of our research, and used multiple case studies to obtain more robust findings, as emerging theory is better grounded, more accurate and theoretically transferable than theory induced from a single case study (Eisenhardt, 1989, 1991; Yin, 2009). This study used an embedded design (Yin, 2009) comprised of two units of analysis: middle managers’ knowledge searches and their organizations’ mechanisms for accumulating and circulating knowledge. We focus specifically on middle managers’ knowledge search practices at the micro-level, investigating 38 knowledge search processes that we observed in our selected case organizations. Our case study design allowed us to develop a holistic understanding of a complex phenomenon (Yin, 2009) by unpacking the multifaceted micro-level practices of middle managers in complex organizational contexts. Our research setting consisted of Irish subsidiaries of geographically distributed ICT organizations. We focused on a single industry so as to reduce extraneous variation, and our setting also offered one main advantage - it is a dynamic industry (Brown & Eisenhardt, 1997) in which unusual problems occur regularly and consequently is an attractive setting for the study of the phenomenon under investigation; middle managers’ knowledge search practices in response to non-routine challenges.

Case selection: Having defined the study’s population, we then selected four sample organizations and analyzed their knowledge search practices in depth. To safeguard their confidentiality we call them Epsilon, Gamma, Omega and Sigma. The case selection was guided by the theoretical sampling principle: all were wholly owned subsidiaries of multinational corporations (MNCs) and the cornerstones of all their strategies were technology and innovation leadership. We chose organizations that varied substantially in their organizational characteristics to introduce constructive variance to the sample: at the corporate (MNC) level, the companies differed in terms of their predominant business domains (software, hardware, services, solution provision), while at the subsidiary level, the sampled organizations varied in size (indicating the different levels of their local knowledge stocks) and in the varying number and nature of their mandates, reflecting the disparate concentrations and scope of that knowledge (Gupta & Govindarajan, 1991; Hansen & Løvås, 2004; Van Wijk, Jansen & Lyles, 2008). Having secured access to the case organizations and considered their middle management structures, we adopted a wide definition of middle managers to include various mid-level professionals, all of whom were classified by their seniors as middle management based on the scope of their responsibilities and their access to top management (Wooldridge, Schmid & Floyd, 2008). We broadened our sample by including middle managers from areas as diverse as R&D, operations, sales, services and support units. While those we interviewed mostly had line management roles (with people and performance management as their main responsibilities), it was significant that their tasks also involved the drive for improvements (a requirement also shared by our few individual respondents). They had varying company tenures (from one to over 15 years) and thus a range of time spans for building their interpersonal networks within the organization: most had progressed into their managerial roles via internal career paths, with only a few being hired externally. Our sample subsidiaries are briefly characterized below and in Table 1:
· Epsilon is highly committed to technology leadership, as reflected in its substantial engagement in, and subsidiary mandate for, R&D activities. The unit we collected data from had global responsibility for developing a certain product, which meant it had considerable autonomy.
· Gamma nourishes a particularly strong innovation culture with continuous technological improvement at the heart of its vision and cost as only a secondary consideration. The Gamma subsidiary from which we collected data hosts mainly sales activities, and we were granted extensive access to one specific sales unit. Gamma’s global sales activities are organized by region, and it replicates its business processes globally, largely via automated software applications.
· Omega is a diversified technology leader with a substantial market and technology reach. The subsidiary from which we collected data hosts a range of different activities - we were given access to its operational and R&D units, which have sister units in other, globally distributed subsidiaries of the MNC.
· Sigma pursues a strategy centered on innovation-driven growth. The subsidiary we used for data collection manages a range of different activities, and we included its largest units - services and support, and sales - in this study. Sigma’s middle managers often operate in tightly defined and globally integrated activities. 
-------------------------------------
Insert Table 1 about here
-------------------------------------

Knowledge accumulation and circulation: Having negotiated access, the data which we gathered and analyzed also offered insights into how each organization generally accumulated and circulated its knowledge, which also provided contextual information on how they supported their middle managers in identifying and locating knowledge and how such knowledge was normally retrieved and searching facilitated. This responds to the need to attend to organizational level factors as context conditions for knowledge related activities of individuals (Currie & White, 2012; Foss, Husted & Michailova, 2010).
To accumulate knowledge, codification strategies (Cabrera & Cabrera, 2002; Hansen, Nohria & Tierney, 1999; Hsiao, Tsai & Lee, 2006) played prominent roles at Epsilon and at Sigma, which both maintained large-scale and well developed central knowledge repositories to provide a common point for searching and for access, in particular so it could be independent of the knowledge holder’s geographic location and was available across time. These databases contained codified knowledge, for example on previous projects, improvement initiatives and business processes. The subsidiary middle managers themselves also frequently contributed to the continuous restocking of these central repositories by codifying their own and their team’s learning experiences to help create business process templates that were then available to peers. This codification and central storage required knowledge inputs to be clearly indexed and categorized so as to structure the corporations’ organizational knowledge in predetermined ways that were easily accessible. Gamma, in contrast, was a good example of personalization in managing knowledge (Hansen et al., 1999). The organization did not store its knowledge centrally but rather it continued to be distributed throughout the organization. Having no central point for knowledge accumulation meant Gamma’s middle managers faced greater uncertainty about where exactly particular knowledge resided in the organization, and so perceived their firm’s knowledge accumulation as being rather unsystematic and ‘fuzzy’. Organizational knowledge was also less codified at Gamma - usually only when business processes were embedded in software tools - so more knowledge remained tacit and embedded in organizational routines or individuals’ expertise and skills. The fourth case organization, Omega, pursued a mixed approach, presenting a certain level of codification and central storage, but a lot of its knowledge remained tacit and distributed and was exchanged interpersonally. 
The case organizations also employed mechanisms to promote the circulation of knowledge: two general mechanisms were evident from the middle managers’ perspectives - networking (including expatriation and opportunities for face-to-face interactions) and the establishment of a supportive climate for knowledge sharing (including informal knowledge sharing and an openness/willingness to help). Expatriation has been noted as being an important means by which geographically distributed organizations can stimulate intra-organizational knowledge exchange (Hocking, Brown & Harzing, 2004, 2007) - however, although all our case organizations offered their middle managers opportunities to gain international experience if they chose, only those at Epsilon and Omega appeared to have taken advantage of them. Providing opportunities for face-to-face interactions between employees, peers, seniors and other units locally as well as with peers from geographically distant subsidiaries is also important for facilitating knowledge circulation (Gupta & Govindarajan, 2000; Nohria & Eccles, 1992). Intense IT-enabled communication via email, telephone and video conferences was the norm in these organizations (in order to bridge distances), so frequent face-to-face interactions with colleagues working in other locations may have seemed a luxury. During our study period, cost curtailment measures at Sigma (and to a lesser degree at Omega), restricted global travel opportunities - and thus the possibilities for such interactions - but Gamma and Epsilon both organized international conferences at least annually and sometimes more often. These gatherings gave their middle managers the opportunity to network and socialize with peers from other sites, and additional business visits to other sites for specific purposes facilitated further face-to-face communication. Our case companies all showed similar levels of supporting local face-to-face interactions, except at Sigma where management peers and seniors were often located at considerable distances from each other. All four case organizations promoted a climate for supportive knowledge sharing, including informal knowledge sharing and a general openness and willingness to help. 
Table 2 summarizes the comparison of the organizational contexts for accumulating and circulating knowledge that constitute the general background for managers’ knowledge searching. It also shows the implications of this organizational context for how knowledge is normally accumulated and circulated: the organizations exhibited similarities and differences which are constructive for theory building. This included mechanisms for knowledge accumulation which ranged from the highly distributed and unsystematic (Gamma and Omega) to the more systematic and centralized (Sigma and Epsilon); while modes of knowledge circulation included facilitation through central storage and interpersonal exchanges (Sigma and Epsilon), and through primarily interpersonal exchanges (Gamma and Omega).
-------------------------------------
Insert Table 2 about here
-------------------------------------

[bookmark: _Toc280194301]Data collection
We negotiated access to our case subsidiaries with their senior management, and promised confidentiality in order to facilitate the openness of our interviewees and enhance the possibility of extensive access (Huber & Power, 1985; Miller, Cardinal & Glick, 1997). Data collection comprised four phases: (1) study of secondary sources, (2) interviews with middle managers, (3) interviews with senior-level informants, and (4) review of archival materials. Our analysis focused first on secondary data about each organization at both MNC and subsidiary levels, from annual reports, press releases, the organizations’ websites and other commentaries, all of which helped us develop an understanding of their strategies and their subsidiaries’ mandates and set the broader context for middle managements’ tasks and actions. Second (as our main data collection technique) we conducted thirty-four semi-structured interviews with subsidiary middle managers, lasting approximately an hour (some up to seventy-five minutes) which yielded data about 42 discrete processes - our unit of analysis for the micro-level data. Four knowledge search processes were excluded from the dataset due to missing information, leaving 38 processes for analysis. The middle manager interviews aimed at gathering material on specific aspects of their actual knowledge search practices. Respondents were asked to recall one or two specific non-routine problems, which had to represent breakdowns or significant interruptions in the unit’s routinized processes and practices for which it had no predetermined organizational response (Nelson & Winter, 1982). The attribution of ‘non-routineness’ was organization specific. Middle managers referred to a variety of situations, including examples such as a significant increase in customer demand with which current sales practices could not cope; a drastic decline in customer retention across several market segments; and severe escalations of technical difficulties, to mention a few. Each manager was then asked to explain, for each particular incident, how exactly they had searched for knowledge as part of their solution-finding activities, and to elaborate on the outcomes of their respective knowledge searches and what solutions were developed. We used open-ended questions and probes to encourage detailed responses as well as to promote the more accurate recall of past actions (Miller et al., 1997), and sought to mitigate further the danger of retrospective bias by asking the middle managers to choose concrete situations that had occurred during the last twelve months, a time frame short enough to ensure a more precise recall of events (Huber & Power, 1985; Miller et al., 1997). We also asked them to focus on their actual doings rather than their opinions, intentions or beliefs, again to increase the level of accuracy in the accounts (Golden, 1992; Miller et al., 1997) and to describe how their actual knowledge search practices unfolded. At the end of each interview we also enquired more specifically about the organization’s provisions for accumulating, storing, accessing and circulating knowledge, in order to collect additional organizational context data. All interviews were recorded and transcribed verbatim, and followed up with questions via phone or emails to clarify any ambiguous answers.
For our third data collection activity, we interviewed seven senior-level subsidiary managers (including Business Directors, General Managers and other key informants) to explore what knowledge management tools, knowledge sharing procedures and support structures were in place, how the subsidiary exchanged knowledge with other parts of the organization, and the outcomes of knowledge search processes. Where feasible, we interviewed multiple informants from each organization to guard against possible individual response bias (Golden, 1992; Miller et al., 1997). Finally, we reviewed the available archival material, including selected internal reports, communications, strategy documents and intranet information, which yielded rich contextual data on the subsidiary units and important detail on the outcomes of knowledge search processes. Table 3 summarizes the interview data and non-routine problems included in the dataset. 
-------------------------------------
Insert Table 3 about here
-------------------------------------

[bookmark: _Toc280194302]Data analysis
Our analysis proceeded in three main steps: analysis of knowledge search practices, of outcomes and their implications for the organization and of typical knowledge search paths. The data was coded using an activity perspective focused on managers’ actual actions as they unfolded in their everyday organizational lives (Johnson, Melin & Whittington, 2003; Whittington, 2006) and, more precisely, on the actions and interactions between individuals performing their roles (Jarzabkowski, 2005; Rasche & Chia, 2009). We used the activity perspective in this study as our empirical lens - rather than as a theoretical underpinning (Feldman & Orlikowski, 2011) - to understand middle managers’ actual micro-level actions and interactions, as they sought to fill the knowledge gaps revealed by the specific non-routine problems they faced.
In order to analyze the managers’ actual micro-level knowledge search practices, we applied the broad definition, which includes locating and mobilizing knowledge as well as using it for solution development. We examined all data relating to their practices in detail along with what middle managers then did with the knowledge they accessed in terms of crafting solutions. As noted in the literature review, knowledge search, as narrowly defined, refers to looking for and identifying knowledge (Hansen, 1999). Starting by using inductive qualitative techniques, we developed ‘in vivo’ codes (similar to open coding) to reflect the respondents’ language which generated a very detailed representation of the data (Strauss & Corbin, 2008). Examples of these codes included ‘ask for advice from other managers’ (Gamma, process 9), ‘bouncing ideas off people’ (Epsilon, process 2), ‘trying to gain knowledge from a specialist team’ (Gamma, process 13), ‘establish the contacts’ (Sigma, process 6) and ‘get experts on the case’ (Sigma, process 6). As our understanding of the data developed, we aggregated similar, recurrent codes thematically under broader, first-order concepts. These were then summarized in turn under common, second-order themes, each describing a particular search practice, and clearly labeled and defined to avoid ambiguity. We finally clustered these themes under higher-level categories, cycling between the themes emerging from the data and the notion of core theoretical organizational knowledge concepts (Miles & Huberman, 1994; Strauss & Corbin, 2008) in order to integrate and conceptualize the data. These theoretical concepts included knowledge ‘distribution’ (Bartlett & Ghoshal, 1998; Tsoukas, 1996) to aggregate activities that tackled knowledge distribution challenges; ‘socialization’ as described in Nonaka’s (1994) early explication of the knowledge creation theory to theorize activities that comprised tacit-to-tacit knowledge conversions; ‘limited and biased search’ (e.g. Cyert & March, 1963) to cluster isolating activities; and ‘recombination’ (Fleming, 2001; Galunic & Rodan, 1998; Kogut & Zander, 1993) to conceptualize activities to master solution development. Table 4 illustrates how this category-building process progressed.
-------------------------------------
Insert Table 4 about here
-------------------------------------
We also analyzed the outcomes from each knowledge search process, namely the kind of solutions that were created and implemented, in terms of their implications for organizational knowledge development. To make our analysis as comprehensive as possible, we triangulated data from middle managers’ and senior informants’ interviews against our archival data wherever possible, and examined the implications on two levels: the nature of the impact of the solutions found on the organization’s routines and on its higher-order capabilities. To undertake this analysis, we compared the nature of the original routine (data captured in descriptions of the non-routineness of the problem faced) and the kind of solution developed, implemented and habitualised (data captured on the outcomes and their implications) to conclude on the extent of routine change that occurred. Finally, to echo the process nature of non-routine problem solving and to examine the dynamic and complex relationships between knowledge search practices and outcomes, we analyzed each search process with respect to the stepwise occurrence and linkages between the practice themes and categories we had identified. For this purpose, we followed the process-tracing technique (George & Bennett, 2005), which brings to the forefront the causal logic within each search process.
After completing our within-case analysis, cross-case comparisons (Eisenhardt, 1989; Eisenhardt & Graebner, 2007) between the 38 knowledge search processes enabled us to identify two common search paths, namely the modification of an existing routine and the creation of a new routine. To uncover the influence of the organizational context on these search paths, we first analysed the influence exerted by organizational context on the micro-level knowledge search practices to better understand and explain the nature of interaction and causal mechanisms. We applied an analysis procedure similar to Chreim et al. (2007), including examining the knowledge search processes for statements of where the middle managers directly referred to aspects of the organizational context in describing their knowledge searching practices, for example: ‘It would be documented in different documents or in PowerPoint slides. It can be pulled together. … There are documents here, here, here, and here of each of the individual subcomponents within the overall process and how they work’ (Epsilon, middle manager 3). Such explicit references to the organizational context in shaping search paths signifies the operation of direct cross-level effects and strengthens our confidence in the validity of the specified explanatory conditions. Second, to compare knowledge search paths across the four organizations, we used two categories for comparison: knowledge accumulation (comprised of the second-level indicators codification and central storage), and knowledge circulation (comprised of the second-level indicators networking and supportive knowledge sharing climate) (please see table 2). As all the second-level indicators interact and interpenetrate to create a particular organizational context for knowledge accumulation and circulation, we aggregated our comparison to the distinct ways of accumulating and circulating knowledge. Process-tracing allowed us to track the operation of the identified cross-level effects and to give primacy to within-case analysis over quasi-controlled comparison (George & Bennett, 2005). 
We used NVivo9 to manage the data analysis process in a systematic and consistent way, and so increase its reliability (Yin, 2009). Although the data was coded manually, the software proved helpful for storing, fragmenting, reassembling and recoding the data to generate findings progressively. We employed multiple measures to strengthen the trustworthiness of the qualitative data and of our analysis (Lincoln & Guba, 1985): multiple data analysis iterations, moving constantly back and forth between data and theory; triangulation; protecting the respondents’ confidentiality and confirming the validity of our initial analyses with them, including seeking feedback on subsequent analysis iterations. Replicating the study in multiple, heterogeneous organizations, investigating a number of knowledge search processes within each organization, and focusing on commonalities in the responses while acknowledging that each knowledge search process is idiosyncratic, allowed us to generate more robust and transferable insights (Eisenhardt, 1989; Eisenhardt & Graebner, 2007). 

Results
Context of search: Challenges of knowledge distribution
Despite the assumption that middle managers enjoy certain advantages in relation to knowledge access they also clearly encountered challenges in their knowledge searches caused by organizational knowledge distribution. Knowledge is distributed in organizations among individuals and units, and (in geographically dispersed organizations like MNCs) is further spread across locations in different countries. Much organizational knowledge is also specialized and relates to a particular function, product or business unit. This distributed nature of organizational knowledge, and the fact that managers were often unsure about what knowledge they actually needed, caused two particular challenges, difficulties locating knowledge and feeling isolated from knowledge.

Difficulties locating knowledge
Middle managers searching knowledge repositories, for example, often found it difficult to locate relevant knowledge, even though they were sure it was available from the central store: ‘I would have gone and searched the intranet: What would somebody else do, or how does it work for somebody else? But I haven’t found it [the document]’ (Epsilon, process 5). In other instances, the colleagues they expected to be knowledgeable in a particular area were actually not: ‘Sometimes you would spend some time talking to one person, several times, and then it turned out that this wasn’t actually the right person to talk to’ (Gamma, process 12). Despite a general feeling that, in such large organizations, the knowledge they sought must be available ‘somewhere’: ‘Omega is such a big place, and there is always somebody somewhere who knows something to help you’ (Omega, process 3). Even in organizations with well-established knowledge accumulation and circulation mechanisms (see Table 2), middle managers still often found it difficult to determine the exact location of the knowledge they thought could help solve their problem.

Feeling isolated from knowledge
Middle managers working in foreign subsidiaries - especially those who had joined the organization or been promoted to the middle management level only recently - found that their geographic ‘remoteness’ from various knowledge sources imposed search difficulties. As one such manager said: ‘Even my manager said that he feels that he is putting me at a disadvantage because he is literally 1,000 miles away… it is much more difficult to pick up the phone and say: “Actually, I have a question”, and then to formulate it in such a way that it can be dealt with over the phone, instead of strolling into someone’s office.’ (Sigma, process 3) In these situations, the geographical distance between the organizational locations, and the resultant infrequency of spontaneous interactions between managers and colleagues, was seen as the main reason for managers feeling isolated during their knowledge searches.

Middle managers’ knowledge search practices 
The challenges of knowledge distribution set the broader context for managers’ actual search practices. This section describes the main knowledge search practices (aggregate categories) and their constituent activities (second-order themes) used by middle managers to find solutions to the non-routine problems they encountered. Table 5 offers additional illustrative quotes for each theme. 
-------------------------------------
Insert Table 5 about here
-------------------------------------

Isolating
Despite the known benefits of searching for knowledge, and in response to the challenges of knowledge distribution, some middle managers chose to pursue more isolated problem solving paths, restricting the breadth of their knowledge source explorations. This occurred at two levels – the individual level (where the manager primarily consulted their own experience), and the organizational level (in what we label ‘siloed problem solving’).

Using own experience: This isolating practice describes middle managers referring primarily to their own experience, sometimes even relying on it entirely. Being established in the company, often having progressed through its internal career path, middle managers will have accumulated a range of experience in response to past challenges which they use to deal with their current, non-routine problems: ‘I’m very experienced myself, so I’ve a fairly good idea of what I want to do there, and what I need to get.’ (Epsilon, process 1) While some managers referred to their previous experience as a starting point for further knowledge search and interpersonal interaction, others showed greater confidence in the applicability of their own experience to the novel non-routine problem. Those who were more certain about the transferability of their previous learning to the current issue were less active in searching other sources. 

Siloed problem solving: Locating relevant knowledge is a challenging task, faced with which some middle managers withdrew from further (or even any) search efforts, and treated solution finding as their own responsibility rather than an organizational issue that could be resolved collaboratively. Even when the problem was clearly a wider organizational issue, some chose to tackle it alone: ‘I’m pretty much on my own.’ (Epsilon, process 3)

Overcoming knowledge distribution challenges
The distribution of organizational knowledge posed challenges to the search for knowledge, and activities for overcoming such problems aim to search the organization’s knowledge system more widely and broadly. We observed middle managers employing four activities to try and handle these problems: using existing personal links; searching for new links; searching numerous diverse sources and seeking regular updates.

Using existing personal links: Having an intuition about their knowledge requirements, most middle managers initially tried to mobilize their existing relationships to identify what knowledge existed and where exactly it was located: ‘I rang up somebody I hadn’t spoken to for about 2½ years, and, after a bit of small talk I said: “Look, we have got this problem, have you heard of any good tools at Sigma?”’ (Sigma, process 8) In cases where the colleague approached could not assist, they could sometimes refer the manager on to a more knowledgeable person: ‘We didn’t know how to use it at this time, just saw it there. So basically, I reached out to some people, saying: “Do you know who does this?”… You drop a few emails, send a few feelers, and I eventually got a guy.’ (Sigma, process 2) Starting the search via known contacts who then provided a referral allowed managers to bridge structural holes in the organization (Burt, 1992).

Searching for new links: But where there was greater uncertainty about the knowledge needed, especially if the knowledge domain proved to be more novel and fell beyond the middle managers’ usual work practices and common interpersonal exchanges, managers found it difficult to locate all the knowledge they needed by drawing on their existing links and the ties they could offer, and so frequently needed to search actively for, and make new connections with, previously unknown colleagues. A middle manager explained how he developed connections with people who were outside both his and his peers’ networks: ‘What we set out was to establish the contacts … As we spoke to one person, they gave us another name. And that person again gave us another name. So we were getting referred to other people. Soon enough we built up a network’ (Sigma, process 6). In these cases, managers’ search actions were based on their hunches that certain colleagues, whether experts or expert groups, might possess valuable knowledge and they contacted them without the benefit of having established social links from previous interactions with that individual or group. 

Searching numerous different sources: Although organizational knowledge is highly distributed, some middle managers undertook active efforts to enlarge and broaden the perimeters of their knowledge searches: ‘We worked with a number of different teams’ (Gamma, process 10). Engaging in intense searching that targeted a number of different possible knowledge sources was particularly useful in handling the novelty and complexity of non-routine problems. This activity refers both to the intensity of the knowledge search and also, more importantly, to the breadth and scope of the knowledge sources being sought, with broader searches tapping into diverse knowledge sources across hierarchical, departmental, functional and/or organizational boundaries.

Seeking regular updates: Another active response to the challenge of knowledge distribution was managers setting up regular communications with colleagues in order to exchange novel learning continuously and quickly: ‘Our team regularly has to check with them’ (Gamma, process 14), or: ‘We would have meetings maybe every month with our colleagues in Asia just on the telephone. And we would exchange information on different issues that we were having and solutions that we were putting in place’ (Omega, process 4). These updates were not required by the organization, but were voluntary arrangements made by middle managers as part of their pro-active efforts, which could have positive side effects in reducing knowledge search requirements where non-routine problems arose.

Socializing 
We found that socializing, or searches that involve tacit-to-tacit knowledge interaction, comprised four activities: interactive scoping of knowledge needs; addressing knowledge search collectively; discussing the problems and knowledge requirements within the focal team; and collaborating with specialists.

Interactive scoping of knowledge needs: Dealing with non-routine situations, middle managers were often uncertain about the nature of, and reasons behind, their problems and consequently what kind of knowledge might be useful to develop a solution. To reduce this initial uncertainty, middle managers sometimes engaged with colleagues to determine their knowledge gaps or to define the problem’s boundaries more precisely, to help them direct their initial knowledge searches more accurately. This process also included aiming to reuse existing knowledge as much as possible: ‘Collecting information, is it something that had been previously looked at?’ (Gamma, process 12), as well as actions designed to understand the root causes of the issue: ‘It took quite a long time to find out what was causing it. It is very complex … [Then] we could analyze it, and we could see what was causing the problem. But we did not know where it was coming from’ (Omega, process 7).

Discussing within the focal team: Another activity which socialized the knowledge searches was discussing the problem and solution ideas within the manager’s team, including the frontline staff and management peers, allowing the team to brainstorm ideas and managers to collaborate with colleagues who possess related but deeper expertise on certain aspects of the knowledge search: ‘In the meetings with my team, I usually show them: we are seeing this trend, in terms of our statistical analysis, by working with the customers on a daily basis. What do you think we can do? Why do you think they are behaving like this? Then they [suggestions] come. This might be because of this, or it might be because of that’ (Gamma, process 13). Discussions within their focal teams also allowed managers to ‘…get a second or third opinion. We are quite strong in that way: bouncing ideas around…we are constantly discussing things here’ (Epsilon, process 2). 

Addressing knowledge search collectively: Realizing that gathering the requisite knowledge might require efforts beyond that which individual middle managers could handle alone, they sometimes created problem solving teams to tap selectively into problem-related expertise, to delegate searching actions for more targeted efforts, and to benefit more generally from a collective approach to solution finding. One manager recalled: ‘When we had this issue we called experts in from across the site, from various areas of the site and got them to help as part of that. We pulled together something like a cross-functional team’ (Omega, process 2). In such collective settings, middle managers often connected with their colleagues in informal, group-like settings to coordinate their efforts in a knowledge search.

Collaborating with specialists: The complexity and novelty of their non-routine problem often drove middle managers to reach out to specialists to discuss the issue, and to work with others from ‘different areas’ (Sigma, process 8) because they were ‘the guys who would really know’ (Gamma, process 14). Such close collaboration with specialists occurred within the focal subsidiary, but also across geographical distance. In such situations, some middle managers tried to establish a co-location to facilitate more intense collaboration: ‘We also had, for example, our management going there [location of specialist team], and trying to understand what they are doing there’ (Gamma, process 1). We found that managers generally preferred such tacit-to-tacit - or socialized -knowledge searches, compared with searching organizational databases or repositories, echoing earlier findings of preferences for interpersonal interactions (Cross & Sproull, 2004) even though the availability of modern knowledge management tools and information technology has transformed the possibilities of knowledge searches at a geographical distance.

Mastering solution development
Knowledge searches also relate to how the various knowledge elements looked for and identified might be used in the designing of a solution, in which managers could in some way amalgamate the knowledge revealed by their searches into a solution that could then be incorporated into the organizational knowledge system. Our respondents exhibited a proficiency in solution development to various degrees, including searching for solutions they could replicate, adapting existing solutions by blending them with other knowledge and integrating diverse knowledge in order to innovate original solutions. Although these are analytically distinct activities, managers sometimes pursued them as sequential steps in their search processes.

Searching for a replicable solution: This activity involved managers searching for proven solutions, or ‘established knowledge’ (Sigma, process 2), so that the main, outstanding task became its implementation and execution: ‘It was good to have exactly the [right] policy… and [be able to] fall back to it’ (Sigma, process 1). Although middle managers initially may have tried to discover such replicable solutions, solving non-routine problems usually involved greater elements of solution design, either because a suitable solution could not be located, or one that a manager had initially expected to be applicable did not, in the end, fit the novel characteristics of their particular non-routine challenge. 

Adapting an existing solution: Replication often failed to provide satisfactory answers, so many solutions involved adapting or modifying existing solutions, or combining one that had been located with additional knowledge identified during the managers’ search efforts: ‘We looked at what was in place and we made improvements on it’ (Epsilon, process 7). Such solutions ‘tweaked’ existing ‘old’ solutions to address the particularities of managers’ ‘new’, non-routine problem more precisely: ‘It came down to the last one [existing solution] which wasn’t perfect for our purposes, but I was at least able to say: right, that is the nearest, and if we did some development on it, because we have in house development capabilities, we could tweak it to what we need’ (Sigma, process 8). 

Integrating diverse knowledge to innovate: An additional activity which was most demanding in terms of mastering the development of a solution as it involved the highest degree of solution design was integrating diverse knowledge to create a new, innovative solution: ‘Design the workflow’ (Gamma, process 11). Middle managers used the various knowledge components they had located during their searches as ingredients with which to experiment and explore and assemble new knowledge structures. 

Knowledge search paths and their implications 
The previous section described the different knowledge search practices which, through stages of combination and interaction, comprised middle managers’ knowledge search process. This section extends these findings to take a broader look at the outcomes achieved and their implications for organizational knowledge development as well as some of the organizational mechanisms which facilitate that development.  
Our examination of these outcomes revealed that the solutions managers created not only resolved their initial challenges but could also, either by modifying existing routines or creating new ones, affect organizational-level capability development in important ways. These are the two faces of the knowledge search: crafting new solutions and developing organizational capabilities. From the organization’s perspective, the practices managers pursued had important and differentiated outcomes in terms of reshaping capabilities; the solutions developed became effectively the by-products of their search activities. Searching mobilizes and uses organizational knowledge and incorporates and materializes these efforts into solutions which in turn become habitual routine once implemented and embedded within the organization and so alter organizational behaviors (Levitt & March, 1988). Taking knowledge search outcomes – the modification and creation of routines - as a starting point for analyzing typical, cross-case commonalities and differences in knowledge search practices, the data suggests two common knowledge search paths, the modification of existing routines for capability exploitation and the creation of new ones for capability exploration (see figure 1). 
-----------------------------------------------
Insert Figure 1 about here
-----------------------------------------------
Path one: Modifying an existing routine for capability exploitation
Modifying existing routines was by far the more common knowledge search path, involving thirty-two of the 38 cases in our data set and included cases from each of the four organizations. In this case (illustrated on the left side of figure 1) our data indicated that the typical knowledge search process exhibited narrow socializing because knowledge searching was primarily undertaken within the focal team. Middle managers made only limited efforts to access distributed knowledge by collaborating with some (usually known) specialists to fill specific knowledge gaps. Distance spanning searches relied mostly on exploiting existing personal links and some managers remained isolated in their searches, referring to their own experience: ‘Because for my previous role, that I dealt 4.5 years with, I dealt with much the same issues’ (Epsilon, process 4), and/or engaging in siloed problem solving: ‘I was pretty much on my own’ (Sigma, process 3). 
This path was characterized by a limited use of knowledge beyond what was supplied by the organization reasonably easily accessible. The way the organization accumulates knowledge, in particular the extent to which it codifies it and stores it centrally (see Table 2), influenced this search path. Where knowledge codification and central storage were highly prevalent (such as Epsilon), leading to a more systematic and centralized knowledge accumulation, middle managers tended more towards searching for ‘ready-made’ solutions: in the form of partially codified knowledge: ‘It would be documented in different documents or in PowerPoint slides. It can be pulled together’ (Epsilon, process 4), or: ‘They sent us over a complete station’ (Omega, process 4). The existing solutions could either be replicated or adapted by blending them with other context specific knowledge. Sometimes the managers searched for these replication or adaptation-suited solutions in the central repositories, but were often unable to locate them, and so pinpointed suitable existing solutions via (mostly narrowly) socialized searches and through existing personal links (such as in Epsilon and Sigma). In the case of organizations which put less emphasis on systematic and centralized knowledge accumulation (such as Gamma, Omega), their interpersonal networking arrangements allowed their middle managers to socialize their search and activate knowledge circulation to locate existing solutions for replication or adaptation as well as additional tacit knowledge to undertake the modifications required. All organizations fostered networking and a supportive knowledge sharing climate which served search practices by supporting the circulation and use of knowledge. This implies that the four different organizational contexts all allow for this outcome to occur, although the path of search is slightly different depending if knowledge accumulation is more distributed (Gamma and Omega) or more systematic/centralised (Sigma and Epsilon). We therefore conclude that this path is equifinal regarding the organization’s context for knowledge accumulation but requires a good level of knowledge circulation.
Capability development occurred via the creation of incremental improvements that followed the trajectory or path of previous knowledge accumulation and learning. The solutions created mainly modified existing routines through adaptations. An example was the adaptation of another unit’s maintenance process to make it better suited and more efficient for the focal unit: ‘Superimpose that [existing solution] where it fits and makes sense. We take this model and see can we apply it to this situation. And then we adapted the model where necessary to make it the most efficient way possible’ (Epsilon, process 3). The outcome of another knowledge search process was an improved outsourcing process: ‘The idea of having this model is not new. We looked at the old model that was there [and] where it needed to be improved’ (Epsilon, process 7). To achieve routine modifications, certain managers integrated knowledge to innovate a particular feature or aspect of the process or practice, or of the underlying technology. 

Path two: Creating a new routine for capability exploration
The second knowledge search path only emerged in six of our 38 cases and only in Gamma and Omega. Illustrated on the right of figure 1, it involved middle managers actively pursuing widely socialized searches for finding and developing solutions to their problems. The initial socializing included discussions within focal teams, but there were also activities to scope knowledge needs interactively: ‘…early [in] the project [we spent] a huge amount of time brainstorming, trying to figure out what we needed to know, who we needed to ask.’ (Gamma, process 10) This illustrated the managers’ recognition that they often did not immediately know what knowledge they needed (Bera, Burton-Jones & Wand, 2011). Such activities can be useful in achieving more refined views of problems, or indeed in redefining them altogether, and of possible solutions (Majchrzaket al., 2004) and making broader sense of the type of non-routine problems first experienced at lower organizational levels (Beck & Plowman, 2009), which can help point the way towards innovative outcomes which ‘opens up’ exploration (Holmqvist, 2003). Managers following this path then also widened their socializing practices to search extensively among specialists to mobilize their expertise for solution development. This usually involved close collaborations for knowledge creation: ‘We needed their knowledge, their skills to make this project work,’ (Gamma, process 12) and included a collective approach to knowledge searching. When faced with knowledge distribution challenges, middle managers were more active in trying to overcome them by drawing on existing links, but also by seeking regular updates and searching for new links and across numerous and diverse sources until they identified related knowledge they could utilize. The organization’s accumulated knowledge was searched in broader and more distant ways, with managers usually extending their knowledge searches beyond known contacts, so increasing the uncertainty and indeterminacy of those searches. They then displayed high levels of proficiency in mastering the development of solutions, integrating different knowledge they had located to develop innovative solutions. As one said, ‘developing from zero’ (Gamma, process 12).
Our data suggested that knowledge circulation mechanisms, namely networking and a supportive knowledge sharing climate, were necessary to activate search practices. In addition, highly distributed or even unsystematic knowledge accumulation – such as at Gamma and to a lesser degree Omega - meant locating knowledge was more challenging: ‘It is really difficult to know what each unit is doing and to figure out who is the person looking after that. It took me much longer to figure that out – the names of the right contact…’ (Gamma, process 13). However, such searches also stimulated wider socializing activities and a sense of ‘normality’ where knowledge distribution challenges could be overcome through pro-active searches: ‘We know a lot of people, so you can just ask them who is doing this’ (Gamma, process 14). The organizations supported interpersonal networking to help managers overcome knowledge distribution challenges and the predominance of interpersonal knowledge circulation promoted a wider socializing of the problem, mobilization of relevant knowledge and solution development. Indeed, the lack of codified solutions, or the indeterminacy of their location, gave middle managers opportunities to innovate: ‘It took us a while to find out that another team had looked at something similar before. Nothing they did was documented, and people had moved on so it could not be pulled together. We developed what we wanted’ (Gamma, process 12). 
In these cases, capability development meant exploration and transformation (Helfat & Peteraf, 2003), with the creation of original alternative solutions as the outcomes of knowledge searches. One manager explained how the solution to a sales-related problem departed from previous practice: ‘We have started to create specialist roles and new role career paths within Gamma to do this type of work. It is a brand new way of working’ (Gamma, process 10). In another case, the solution transformed the sales capability from a purely in-house model to one incorporating outsourcing practices, and the manager commented that ‘the fact is that it is something very new for Gamma’ (Gamma, process 12). 
The intentional activities of these middle managers led them to develop routines that departed from their organization’s current processes and practices, to build something new via widely socialized searches and a high mastery of solution development, allowing their organizations to ‘unlearn’ (and thus discard) old routines (Tsang & Zahra, 2008). Although such outcomes were much less common, they represented extremely valuable results for the strategic renewal of their organizations, and demonstrated how middle managers’ knowledge searches can allow organizations to break away from path-dependent capability development (Dierickx & Cool, 1989; Teece, Pisano & Shuen, 1997) and avoid the eventuality of capabilities turning into core rigidities (Leonard-Barton, 1992).

Discussion and Contributions
This study develops our understanding of how middle managers search for knowledge in response to non-routine problems, revealing two organizational ‘faces’ of such searches, solution creation and capability development, and detailing the different ways in which managers engage with the organizational knowledge system. We first elucidated the various knowledge search practices, and then outlined the two knowledge search paths that reflect the typical unfolding patterns of knowledge search processes as revealed by our data, and their respective implications for capability development.

Knowledge use advantage
The main contribution of this paper to organization studies is to differentiate between knowledge access and knowledge use and demonstrate that they are both very important for bottom-up capability development (Burgelman, 1983, 1994; Floyd & Wooldridge, 1999; Helfat & Peteraf, 2003). Promoting knowledge access refers to an organization’s facilitation mechanisms for knowledge accumulation and knowledge circulation. Ensuring knowledge access has been the common emphasis in the literature on organizational knowledge, learning and memory (Felin & Foss, 2005, 2009; Fiedler & Welpe, 2010; Friedman, 2001; Olivera, 2000), and our findings are firmly aligned with the core idea that organizations must first structure their knowledge access mechanisms to supply individuals (and especially middle managers) with channels and a context that enables them to access different pockets of organizational knowledge. We argue, furthermore, that by focusing on search activities, namely the individuals’ pro-active and self-initiated actions in looking for and identifying knowledge for reuse, extension and recombination, leads us on to the notion of knowledge use - how individuals actively engage with and employ their organizations’ accumulated knowledge in their own idiosyncratic ways. Their searches are driven by the need for additional knowledge, and they may utilize located knowledge to relate what they find to their specific problem in novel ways, thereby making active use of a mix of individual and organizational knowledge. Despite organizational provisions to facilitate the circulation of organizational knowledge and promote its more general supply, individuals still need to engage actively with their organization’s knowledge system through time-consuming and costly search activities: middle managers need to activate their knowledge access advantage. Based on our findings we argue that capability development requires organizations to develop a knowledge use advantage, the ability to mobilize accessible knowledge for circulation, as well as knowledge socializing and mastering solution development, especially at the organization’s mid-levels. 

Knowledge use exemplified in two search paths
Our finding that two different knowledge search paths exist illustrates important variations in knowledge use. Typically, these paths lead either to the modification of existing routines, or to the creation of new ones, thus changing the foundational unit of an organization’s capabilities. From the organization’s perspective, the activities pursued and their different effects on the reshaping of its capabilities are the important factors; the kinds of solutions which are actually developed are a secondary consideration. If exploitative capability development is desired (via the modification of existing routines that improve and so reinforce current capabilities) our findings suggest that narrowly socialized and more isolated knowledge searching often suffices: related solutions may exist within the organization, so middle managers can identify them in their more immediate social environment and source them from contacts with close colleagues. In many situations, routine modification and associated narrower and more isolated knowledge searching is an effective response. But if explorative capability development is needed (via developing new routines for capability transformation), this necessitates knowledge searches which are widely socialized and overcome knowledge distribution challenges, allowing managers to browse, articulate and create new linkages between different bodies of previously disconnected knowledge. 
The capability exploration path exemplifies the knowledge use advantage notion. Such searches utilize the organization’s provisions for enabling a knowledge access advantage more fully and –as a critical differentiating factor –through search practices which use organizational knowledge in more innovative and unexpected ways. Our consideration of organizational facilitation arrangements also offers some clues to the reasons for the activation of particular search paths. Importantly, our findings show that immediate access to colleagues and knowledge access alone, to codified and centrally stored knowledge and solutions for example, tends to lead ‘only’ to incremental improvements of current solutions. But when middle managers can articulate different knowledge sources, when they actively combine different bodies of knowledge, when they design solutions that incorporate different elements of existing knowledge to generate original answers to non-routine problems, they advance their firms’ capabilities. An important pre-condition is, of course, that the organization trusts its middle managers to craft solutions and make them available to others via peer-to-peer exchanges facilitated by a supportive knowledge sharing climate.

From local to generalized solution building
The non-routine problems that middle managers experience may be significant enough to the organization to warrant a bottom-up transformation in capabilities. Middle managers may recognize the need for such divergence and initiate changes that result in competence evolution which might go beyond the organization’s original strategy (Burgelman, 1983, 1991), and can respond to changes in the external environment, especially where markets are dynamic (Burgelman, 1994). Our findings reveal the importance of building wider socializing linkages for creating new capabilities bottom-up, which again helps overcome knowledge distribution problems. This bottom-up crafting of transformative solutions for developing new routines is based on both searching for and then using knowledge. Socializing can transform the problem itself (as an activity which enables the conversion of tacit knowledge into new knowledge), when search processes help in understanding the problem better, and perhaps in redefining its scope and nature (as well as indicating potential solution ideas) so helping to generate an outcome that departs from previous knowledge accumulation paths. Our findings suggest that the more widely searching is socialized, the more central the problem and applicable the solution idea becomes to a greater range of people, engaging them in the knowledge creation process which not only can achieve a more widely applicable solution, but also uncover diverse tacit knowledge to transform the knowledge accumulation trajectory, in a sense achieving a social structuring of the search (Berends & Lammers, 2010), which allows it to be more fully embedded in the wider organization. Such widely socialized searches also help to broadcast the relevance of the problem, and ideas for its resolution, throughout the wider organization, making it more likely that a strategic outcome in the form of capability development can be achieved (Floyd and Wooldridge 2000). 
In contrast, narrow socializing may lead to isolated searching which reinforces the current knowledge accumulation trajectory. Middle managers who primarily (or only) utilize their own experience - secure in its transferability to novel and unique challenges - and only interact with their colleagues to a minor degree, can compromise the potential for unlocking their experience as a source of creativity that could be applied if and when their interactions create space in which it might be re-contextualized and could stimulate new thinking (Hargadon & Bechky, 2006). These discussions also extend previous views on knowledge socialization as the sharing of tacit knowledge (Nonaka, 1994) by explicating the different transformative potential of managers’ interactions. In this connection, it is important who individuals interact with (managers deal with a higher degree of novelty and unfamiliarity when interacting with specialists than with their focal team) and with what intentions or motivations (whether they seek to mobilize existing knowledge for replication, or to transform the nature of the problem and solution idea and thus master solution development to a higher degree).

Complementarities between knowledge access and knowledge use
While our study develops our understanding of the actual knowledge use in organizations, we also show that knowledge access and use have complementary roles in capability development. Improving knowledge access facilitates the reuse and improvement of existing solutions for exploitation purposes. Knowledge codification can be an effective way to facilitate the incremental improvements of current capabilities (e.g. Zollo & Winter, 2002), and (as our findings reveal) search efforts can lead to the replication and adaptation of existing solutions by blending them with more context-specific knowledge. By focusing on knowledge use we add the important dimension of how individuals engage with organizational knowledge. We reveal how more widely socialized searching can help overcome isolating practices and the knowledge distribution challenges inherent in the organizational context, and can stimulate knowledge search paths that may lead to the development of explorative capabilities. As March (1991) argues in considering an organization’s need to balance exploration and exploitation in organizational learning, we suggest that a knowledge use advantage means balancing knowledge access (which favors searches for exploitation) with organizing for active knowledge circulation and knowledge socializing (which can stimulate searching for exploration purposes). Sometimes adapted solutions may be sufficient for capability improvement, but on other occasions greater environmental changes may call for new capability development, which will depend on the development of transformative solutions.

Middle managers and organizational knowledge processes
Our perspective on knowledge use also contributes to the literature on the role of middle managers in organizational knowledge processes, in that we surface evidence about their knowledge search activities that challenges the prevailing and perhaps over-simplistic notion of their knowledge access advantage (Hedlund, 1994; Mom et al., 2007; Nonaka, 1994), based on the idea that their central positions on both the organization’s vertical (top-down/bottom-up) and lateral axes offer them more ‘immediate’ access to knowledge and thus facilitates a wider range of possible interactions. In fact, we find that middle managers are confronted with significant challenges associated with knowledge distribution, and often find it difficult to locate knowledge and, when operating in large, geographically dispersed organizations, they may feel isolated from knowledge in practice, despite strong organizational efforts to promote knowledge circulation. By applying a different empirical perspective, and investigating knowledge search not in abstract or general terms but as a ‘real-life’ activity performed by individuals, our findings suggest that the practice of searching involves finding ways to overcome and minimize the isolation caused by an organization’s knowledge distribution problems. Indeed, we find that middle managers may pursue isolating practices at two levels: that of the individual relying (too) heavily on the untransformed reuse of their experience to deal with new organizational challenges, and that caused by the functional specialization and geographic distribution of organizational knowledge. Specialized knowledge produces boundaries (Carlile, 2002), the overcoming of which may require managers to make substantial pro-active search efforts. We also found that the structural advantage middle managers are often assumed to enjoy does not necessarily suffice to give them the access to knowledge they may require, and they may need to depart from exclusively mobilizing existing links to search for new ones. Searching for knowledge among previously unknown colleagues is different from searching among known sources, and middle managers often must approach such sources based on more or less informed ‘hunches’ about where required knowledge could be located, but without the security of exploiting established contacts. Searching for new links is particularly important in helping avoid ‘network rigidities’ (Floyd & Wooldridge, 1999), where interpersonal interactions take on stable patterns over time, while searching for specific new links also adds immediately valuable connections to the social network, and may prevent an organization’s members from ‘engaging in unproductive, yet costly social networking’ that may reduce the value it can derive from knowledge exchanges, given the investment required in building social relations within organizations (Bae & Koo, 2008, p. 249). 

Managerial implications
Most established organizations encounter difficulties in breaking with inertial forces and developing their existing capabilities in response to environmental changes. As many capability development processes are driven from the bottom up, engaging with and supporting middle managers’ knowledge search practices in order to develop solutions to an organization’s non-routine problems can represent an important contribution to its long-term renewal. Our findings therefore have direct managerial implications. 
First, middle managers need to develop an awareness of the value of non-routine problems in testing the viability of entrenched routines and capabilities. Here, their knowledge search practices are essential as they can initiate the development of new routines. But this potential can be reduced if they merely adapt existing solutions that may have limited suitability when more substantial organizational adaptation is what is really required.
Second, the low level of managers’ use of knowledge repositories for knowledge searching that we observed, together with the benefits of interactive searches for knowledge creation, underlines previous recommendations about the development of organizations’ social structures and linkages as interpersonal search channels (Cross & Sproull, 2004; Mors, 2010; Pappas & Wooldridge, 2007) and channels for exerting agency (Daudigeos, 2013). At the same time, our findings imply that providing knowledge access points and promoting knowledge circulation via, for example, a supportive climate alone are not enough, both because existing ties may not be utilized and because locating dissimilar, novel knowledge may involve searching for new links. So it seems important, as well as providing for enhanced social interaction and establishing a knowledge sharing climate, that organizations find ways to develop their middle managers’ knowledge search practices, given that they have to deal with the uncertainties of identifying knowledge as an integral part of their search processes. Many of the middle managers interviewed for this study progressed through internal career paths and would previously have worked within highly procedural knowledge management contexts, so it will be important to develop their awareness that the knowledge demands for dealing with novel non-routine problems differ from those involved in handling routine frontline problems.

[bookmark: _Toc280194315]Limitations and future research
As is typical in exploratory qualitative research, questions arise about the extent to which findings are transferable to other contexts. We employed certain measures to increase transferability: the replication of our study across four case organizations, that exhibit both similar and dissimilar organizational conditions, and the investigation of 38 knowledge search processes, for example, yielded more robust findings. We have also studied a phenomenon, the middle managers’ knowledge searches in response to non-routine problems, which we believe occurs regularly and in similar forms in other organizations, especially those operating in dynamic industries. At the same time, the knowledge search practices and the two paths we identify reflected typical knowledge search patterns in our case subsidiaries. Future research with a wider sample could develop our results and help establish the generalizability of our findings to other organizational and industry contexts. 
Another area that may warrant closer examination is identifying the antecedents and drivers of search actions and search paths, including middle managers’ characteristics; the subjective meaning of different search actions (such as expectations of reciprocity) and considerations of wider organizational attributes as well as of the non-routine problems. It may also be worth differentiating between problems according to their novelty, for example, examining whether they are new to the industry or merely to the organization (Spender, 1989), differences in the kinds of outcomes sought (Haas & Hansen, 2005, 2007) as well as the need(s) of the organization for explorative or exploitative capability development. Similarly, we only studied knowledge searching in response to non-routine situations, which can represent critical learning opportunities and which are usually more explorative in nature than more day-to-day, operational challenges. Further research could investigate these more common problems in detail, perhaps linked with how managers use modern ICT in practice (Orlikowski, 2000; Vaast, 2007). The managers interviewed for this study exhibited a preference for using internal knowledge, but other studies have found a preference for seeking external knowledge as possessing greater perceived novelty (King & Lekse, 2006; Menon & Pfeffer, 2003), so more insights are also needed on the micro-level characteristics of knowledge searches that are internal and external to the organization. Last but not least, future research is needed to analyze the efficiency of different search practices and paths.

[bookmark: _Toc280194316]Conclusion
This paper is an initial effort towards improving our understanding of two under-represented areas related to knowledge searching: the actual knowledge search practices of middle managers (who play the most central roles in organizational knowledge creation) and the implications of their practices for organizational capability development. Recalibrating the perhaps over-simplistic view proposed in the extant literature - that middle managers have an inherent structural knowledge access advantage - this study found they did not find locating relevant knowledge automatic, but rather as a process requiring proactive search efforts. These efforts often encountered challenges and, depending on their active efforts to deal with them and to achieve more widely socialized searching, avoid isolating and gain more mastery of solution development, middle managers’ activities not only may create solutions but can also have a significant impact on organizational capability development. We therefore argue that organizations that develop knowledge use advantage by organizing for superior access to -and circulation and socializing of - knowledge (especially at the middle management level) are likely to be more effective in both exploitative and explorative capability development.



Funding
The doctoral thesis that this article is based upon was funded by the College of Business, Dublin Institute of Technology.

Acknowledgements 
We would like to express our sincere thanks to Ayse Saka-Helmhout and the three anonymous reviewers for their insightful and constructive comments. We are also very grateful for developmental feedback received on earlier drafts of this paper by Julia Balogun, Paul Donnelly, and participants in the strategy-as-practice SWG at the EGOS Colloquium in Lisbon, 2010. We also thank Dublin Institute of Technology for the financial support of this study.


References 
Bae, J., & Koo, J. (2008). Information loss, knowledge transfer cost and the value of social relations. Strategic Organization, 6, 227-258.
Bartlett, C. A., & Ghoshal, S. (1998). Managing across borders: The transnational solution. London: Random House Business Books.
Beck, T. E., & Plowman, D. A. (2009). Experiencing rare and unusual events richly: The role of middle managers in animating and guiding organizational interpretation. Organization Science, 20, 909-924.
Bera, P., Burton-Jones, A., & Wand, Y. (2011). Guidelines for designing visual ontologies to support knowledge identification. MIS Quarterly, 35, 883-908.
Berends, H., & Lammers, I. (2010). Explaining discontinuity in organizational learning: A process analysis. Organization Studies, 31, 1045-1068.
Brown, S. L., & Eisenhardt, K. M. (1997). The art of continuous change: Linking complexity theory and time-paced evolution in relentlessly shifting organizations. Administrative Science Quarterly, 42, 1-34.
Burgelman, R. A. (1983). A process model of internal corporate venturing in the diversified major firm. Administrative Science Quarterly, 28, 223-244.
Burgelman, R. A. (1991). Intraorganizational ecology of strategy making and organizational adaptation: Theory and field research. Organization Science, 2, 239-262.
Burgelman, R. A. (1994). Fading memories: A process theory of strategic business exit in dynamic environments. Administrative Science Quarterly, 39, 24-56.
Burt, R. S. (1992). Structural holes: The social structure of competition. Harvard university press. Harvard: Harvard University Press.
Cabrera, Ã., & Cabrera, E. F. (2002). Knowledge-sharing dilemmas. Organization Studies, 23, 687-710.
Carlile, P. R. (2002). A pragmatic view of knowledge and boundaries: Boundary objects in new product development. Organization Science, 13, 442-455.
Chreim, S., Williams, B. E., & Hinings C. R. (2007). Interlevel influences on the reconstruction of professional role identity. Academy of Management Journal, 50, 1515-1539. 
Collinson, S., & Wilson, D. C. (2006). Inertia in Japanese organizations: Knowledge management routines and failure to innovate. Organization Studies, 27, 1359-1387.
Cross, R., & Sproull, L. (2004). More than an answer: Information relationships for actionable knowledge. Organization Science, 15, 446-462.
Currie, G., & White, L. (2012). Inter-professional barriers and knowledge brokering in an organizational context: The case of healthcare. Organization Studies, 33, 1333-1361.
Cyert, R. M., & March, J. G. (1963). Behavioral theory of the firm. Englewood Cliffs, New Jersey: Prentice Hall Inc.
Daudigeos, T. (2013). In their profession's service: How staff professionals exert influence in their organization. Journal of Management Studies, DOI: 10.1111/joms.12021.
Delmestri, G., & Walgenbach, P. (2005). Mastering techniques or brokering knowledge? Middle managers in Germany, Great Britain and Italy. Organization Studies, 26, 197-220.
Dierickx, I., & Cool, K. (1989). Asset stock accumulation and sustainability of competitive advantage. Management Science, 35, 1504-1511.
Dosi, G., Faillo, M., & Marengo, L. (2008). Organizational capabilities, patterns of knowledge accumulation and governance structures in business firms: An introduction. Organization Studies, 29, 1165-1185.
Eisenhardt, K. M. (1989). Building theory from case study research. Academy of Management Review, 14, 532-550.
Eisenhardt, K. M. (1991). Better stories and better constructs: The case for rigor and comparative logic. Academy of Management Review, 16, 620-627.
Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building from cases: Opportunities and challenges. Academy of Management Journal, 50, 25-32.
Feldman, M., & Orlikowski, W. J. (2011). Theorizing practice and practicing theory Organization Science, 22, 1240-1253.
Feldman, M. S., & Pentland, B. T. (2003). Reconceptualizing organizational routines as a source of flexibility and change. Administrative Science Quarterly, 48, 94-118.
Felin, T., & Foss, N. J. (2005). Strategic organization: A field in search of micro-foundations. Strategic Organization, 3, 441-455.
Felin, T., & Foss, N. J. (2009). Organizational routines and capabilities: Historical drift and a course-correction toward microfoundations. Scandinavian Journal of Management, 25, 157-167.
Fiedler, M., & Welpe, I. (2010). How do organizations remember? The influence of organizational structure on organizational memory. Organization Studies, 31, 381-407.
Fleming, L. (2001). Recombinant uncertainty in technological search. Management Science, 47, 117-132.
Floyd, S. W., & Lane, P. J. (2000). Strategizing throughout the organization: Managing role conflicts in strategic renewal. Academy of Management Review, 25, 154-177.
Floyd, S. W., & Wooldridge, B. (1999). Knowledge creation and social networks in corporate entrepreneurship: The renewal of organizational capability. Entrepreneurship: Theory & Practice, 23, 123-143.
Floyd, S. W., & Wooldridge, B. (2000). Building strategy from the middle: Reconceptualizing strategy process. Thousand Oaks, CA: Sage.
Foss, K., & Rodgers, W. (2011). Enhancing information usefulness by line managers' involvement in cross-unit activities. Organization Studies, 32, 683-703.
Foss, N. J., Husted, K., & Michailova, S. (2010). Governing knowledge sharing in organizations: Levels of analysis, governance mechanisms, and research directions. Journal of Management Studies, 47, 455-482.
Friedman, V. J. (2001). The individual as agent of organizational learning. In M. Dierkes, A. Berthoin Antal, J. Child, &  I. Nonaka (Eds.), Handbook of organizational learning (398-414). Oxford: Oxford University Press.
Galunic, C. D., & Rodan, S. (1998). Resource recombinations in the firm: Knowledge structures and the potential for Schumpeterian. Strategic Management Journal, 19, 1193-1201.
George, A., & Bennett, A. (2005). Case studies and theory development in the social sciences. Cambridge: MIT Press.
Golden, B. R. (1992). Research notes. The past is the present - or is it? The use of retrospective accounts as indicators of past strategy. Academy of Management Journal, 35, 848-860.
Gray, P. H., & Meister, D. B. (2004). Knowledge sourcing effectiveness. Management Science, 50, 821-834.
Gray, P. H., & Meister, D. B. (2006). Knowledge sourcing methods. Information & Management, 43, 142-156.
Gupta, A. K., & Govindarajan, V. (1991). Knowledge flows and the structure of control within multinational corporations. Academy of Management Review, 16, 768-792.
Gupta, A. K., & Govindarajan, V. (2000). Knowledge flows within multinational corporations. Strategic Management Journal, 21, 473-496.
Haas, M. R. (2006). Knowledge gathering, team capabilities and project performance in challenging work environments. Management Science, 52, 1170-1184.
Haas, M. R., & Hansen, M. T. (2005). When using knowledge can hurt performance: The value of organizational capabilities in a management consulting company. Strategic Management Journal, 26, 1-24.
Haas, M. R., & Hansen, M. T. (2007). Different knowledge, different benefits: Toward a productivity perspective on knowledge sharing in organizations. Strategic Management Journal, 28, 1133-1153.
Hansen, M. T. (1999). The search-transfer problem: The role of weak ties in sharing knowledge across organization subunits. Administrative Science Quarterly, 44, 82-111.
Hansen, M. T., & Løvås, B. (2004). How do multinationals leverage technological competencies? Moving from single to interdependent explanations. Strategic Management Journal, 25, 801-822.
Hansen, M. T., Nohria, N., & Tierney, T. (1999). What's your strategy for managing knowledge? Harvard Business Review, 77, 106-116.
Hargadon, A. B., & Bechky, B. A. (2006). When collections of creatives become creative collectives: A field study of problem solving at work. Organization Science, 17, 484-500.
Hargadon, A. B., & Fanelli, A. (2002). Action and possibility: Reconciling dual perspectives of knowledge in organizations. Organization Science, 13, 290-302.
Hedlund, G. (1994). A model of knowledge management and the n-form corporation. Strategic Management Journal, 15, 73-90.
Helfat, C. E., & Peteraf, M. A. (2003). The dynamic resource-based view: Capability lifecycles. Strategic Management Journal, 24, 997-1010.
Hocking, J. B., Brown, M., & Harzing, A.-W. (2004). A knowledge transfer perspective of strategic assignment purposes and their path-dependent outcomes. International Journal of Human Resource Management, 15, 565-586.
Hocking, J. B., Brown, M., & Harzing, A.-W. (2007). Balancing global and local strategic contexts: Expatriate knowledge transfer, applications, and learning within a transnational organization. Human Resource Management, 46, 513-533.
Holmqvist, M. (2003). A dynamic model of intra- and interorganizational learning. Organization Studies, 24, 95-123.
Hsiao, R.-L., Tsai, S. D.-H., & Lee, C.-F. (2006). The problems of embeddedness: Knowledge transfer, coordination and reuse in information systems. Organization Studies, 27, 1289-1317.
Huber, G. P. (1991). Organizational learning: The contributing processes and the literatures. Organization Science, 2, 88-115.
Huber, G. P., & Power, D. J. (1985). Retrospective reports of strategic-level managers: Guidelines for increasing their accuracy. Strategic Management Journal, 6, 171-180.
Jarzabkowski, P. (2005). Strategy as practice: An activity-based approach. London: Sage.
Johnson, G., Melin, L., & Whittington, R. (2003). Micro strategy and strategizing: Towards an activity-based view. Journal of Management Studies, 40, 3-22.
Katila, R. (2002). New product search over time: Past ideas in their prime? Academy of Management Journal, 45, 995-1010.
Katila, R., & Ahuja, G. (2002). Something old, something new: A longitudinal study of search behavior and new product introduction. Academy of Management Journal, 45, 1183-1194.
Kim, L. (1998). Crisis construction and organizational learning: Capability building in catching-up at Hyundai motor. Organization Science, 9, 506-521.
King, A. W., & Zeithaml, C. P. (2001). Competencies and firm performance: Examining the causal ambiguity paradox. Strategic Management Journal, 22, 75-99.
King, W. R., & Lekse, W. J. (2006). Deriving managerial benefit from knowledge search: A paradigm shift? Information & Management, 43, 874-883.
Kogut, B., & Zander, U. (1992). Knowledge of the firm, combinative capabilities, and the replication of technology. Organization Science, 3, 383-397.
Kogut, B., & Zander, U. (1993). Knowledge of the firm and the evolutionary theory of the multinational corporation. Journal of International Business Studies, 24, 625-645.
Kogut, B., & Zander, U. (1996). What firms do? Coordination, identity, and learning. Organization Science, 7, 502-518.
Lampel, J., Shamsie, J., & Shapira, Z. (2009). Experiencing the improbable: Rare events and organizational learning. Organization Science, 20, 835-845.
Lechner, C., & Floyd, S. W. (2007). Searching, processing, codifying and practicing: Key learning activities in exploratory initiatives. Long Range Planning, 40, 9-29.
Leonard-Barton, D. (1992). Core capabilities and core rigidities: A paradox in managing new product development. Strategic Management Journal, 13, 111-125.
Levitt, B., & March, J. G. (1988).Organizational learning. Annual Review of Sociology, 14, 319-340.
Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Beverly Hills, CA: Sage.
Majchrzak, A., Cooper, L. P., & Neece, O. E. (2004).Knowledge reuse for innovation. Management Science, 50, 174-188.
March, J. G. (1991). Exploration and exploitation in organizational learning. Organization Science, 2, 71-87.
Maurer, I., Bartsch, V., & Ebers, M. (2011). The value of intra-organizational social capital: How it fosters knowledge transfer, innovation performance, and growth. Organization Studies, 32, 157-185.
Menon, T., & Pfeffer, J. (2003). Valuing internal vs. External knowledge: Explaining the preference for outsiders. Management Science, 49, 497-513.
Miles, M. B., & Huberman, M. A. (1994). Qualitative data analysis: An expanded sourcebook. London: Sage.
Miller, C. C., Cardinal, L. B., & Glick, W. H. (1997). Retrospective reports in organizational research: A reexamination of recent evidence. Academy of Management Journal, 40, 189-204.
Mintzberg, H. (1980). The nature of managerial work. New York: Harper & Row.
Mom, T. J. M., Van Den Bosch, F. A. J., & Volberda, H. W. (2007). Investigating managers' exploration and exploitation activities: The influence of top-down, bottom-up, and horizontal knowledge inflows. Journal of Management Studies, 44, 910-931.
Mors, M. L. (2010). Innovation in a global consulting firm: When the problem is too much diversity. Strategic Management Journal, 31, 841-872.
Nag, R., & Gioia, D. A. (2012). From common to uncommon knowledge: Foundations of firm-specific use of knowledge as a resource. Academy of Management Journal, 55, 421-457.
Nahapiet, J., & Ghoshal, S. (1998). Social capital, intellectual capital, and the organizational advantage. Academy of Management Review, 23, 242-266.
Nelson, R. R., &Winter, S. G. (1982). An evolutionary theory of economic change. London: The Belknap Press of Harvard University Press.
Nerkar, A. (2003). Old is gold? The value of temporal exploration in the creation of new knowledge. Management Science, 49, 211-229.
Nohria, N., & Eccles, R. G. (1992). Face-to-face: Making network organizations work. In  N. Nohria&  R. G. Eccles (Eds.), Networks and organizations: Structure, form, and action (288-308). Boston, MA: Harvard Business School Press.
Nonaka, I. (1988). Toward middle-up-down management: Accelerating information creation. Sloan Management Review, 29, 9-18.
Nonaka, I. (1994). A dynamic theory of organizational knowledge creation. Organization Science, 5, 14-37.
Nonaka, I., Von Krogh, G., & Voelpel, S. (2006). Organizational knowledge creation theory: Evolutionary paths and future advances. Organization Studies, 27, 1179-1208.
Olivera, F. (2000). Memory systems in organizations: An empirical investigation of mechanisms for knowledge collection, storage and access. Journal of Management Studies, 37, 811-832.
Orlikowski, W. J. (2000). Using technology and constituting structures: A practice lens for studying technology in organizations. Organization Science, 11, 404-428.
Pappas, J. M., & Wooldridge, B. (2007). Middle managers' divergent strategic activity: An investigation of multiple measures of network centrality. Journal of Management Studies, 44, 323-341.
Rasche, A., & Chia, R. (2009). Researching strategy as practice: A genealogical social theory perspective. Organization Studies, 30, 713-734.
Rosenkopf, L., & Almeida, P. (2003). Overcoming local search through alliances and mobility. Management Science, 49, 751-766.
Rosenkopf, L., & Nerkar, A. (2001). Beyond local search: Boundary-spanning, exploration, and impact in the optical disc industry. Strategic Management Journal, 22, 287-306.
Rowlinson, M., Booth, C., Clark, P., Delahaye, A., & Procter, S. (2010). Social remembering and organizational memory. Organization Studies, 31, 69-87.
Simon, H. A. (1982). Models of bounded rationality: Behavioral economics and business organization. London: MIT Press.
Singh, J., & Fleming, L. (2010). Lone inventors as sources of breakthroughs: Myth or reality? Management Science, 56, 41-56.
Singh, J., Hansen, M. T., & Podolny, J. M. (2010). The world is not small for everyone: Inequity in searching for knowledge in organizations. Management Science, 56, 1415-1438.
Spender, J. C. (1989). Industry recipes: An enquiry into the nature and sources of managerial judgment. Oxford: Blackwell.
Strauss, A. L., & Corbin, J. (2008). Basics of qualitative research: Techniques and procedures for developing grounded theory. London: Sage.
Taylor, A., & Helfat, C. E. (2009). Organizational linkages for surviving technological change: Complementary assets, middle management, and ambidexterity. Organization Science, 20, 718-739.
Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Management Journal, 18, 509-533.
Teigland, R., & Wasko, M. (2009). Knowledge transfer in MNCs: Examining how intrinsic motivations and knowledge sourcing impact individual centrality and performance. Journal of International Management, 15, 15-31.
Tippmann, E., Sharkey Scott, P., & Mangematin, V. (2012). Problem solving in MNCs: How local and global solutions are (and are not) created. Journal of International Business Studies, 43, 746–771.
Tsang, E. W. K., & Zahra, S. A. (2008). Organizational unlearning. Human Relations, 61, 1435-1462.
Tsoukas, H. (1996). The firm as a distributed knowledge system: A constructionist approach. Strategic Management Journal, 17, 11-25.
Vaast, E. (2007). What goes online comes offline: Knowledge management system use in a soft bureaucracy. Organization Studies, 28, 282-306.
vanWijk, R., Jansen, J. J. P., & Lyles, M. A. (2008). Inter- and intra-organizational knowledge transfer: A meta-analytic review and assessment of its antecedents and consequences. Journal of Management Studies, 45, 830-853.
Walsh, J. P., & Ungson, G. R. (1991). Organizational memory. Academy of Management Review, 16, 57-91.
Whittington, R. (2006). Completing the practice turn in strategy research. Organization Studies, 27, 613-634.
Wilkesmann, U, Wilkesmann, M., & Virgillito, A. (2009). The absence of cooperation is not necessarily defection: Structural and motivational constraints of knowledge transfer in a social dilemma situation. Organization Studies, 30, 1141-1164.
Winter, S. G. (2000). The satisficing principle in capability learning. Strategic Management Journal, 21, 981-996.
Winter, S. G. (2003). Understanding dynamic capabilities. Strategic Management Journal, 24, 991-995.
Wooldridge, B., Schmid, T., & Floyd, S. W. (2008). The middle management perspective on strategy process: Contributions, synthesis, and future research. Journal of Management, 34, 1190-1221.
Yin, R. K. (2009). Case study research: Design and methods. Thousand Oaks, CA: Sage Publications, Inc.
Zollo, M., &Winter, S. G. (2002). Deliberate learning and the evolution of dynamic capabilities. Organization Science, 13, 339-351.

Author biographies
Esther Tippmann is a Post-doctoral Fellow in Strategy and International Business at the Quinn School of Business at University College Dublin (UCD), Ireland. Her research interest revolves around strategic problem solving, knowledge and capability development processes, especially in multinational corporations, and she has been published in the Journal of International Business Studies.

Vincent Mangematin is Professor of Strategic Management and Management of Innovation at Grenoble Ecole de Management, France. His research focuses on emerging processes (research, innovation, business model innovation) and quality assessment in a fast moving environment (signal, reputation, status). He has been focusing on the dynamics of emerging industries, IT during the 1980’s, biotechnologies in the 1990’s and nanotechnologies since 2000. He explores four inter-related areas: technology transfer and the management of universities and public sector research organisations; the organisation of research and innovation in high tech industries; the role of clusters, geographic agglomeration and networks of firm growth and institutionalisation processes in emerging and changing environments. He has published more than 50 papers in leading journals such as the Strategic Management Journal, Research Policy, Long Range Planning, Journal of International Business Studies, Technological Forecasting and Social Change, Technovation, Journal of Technology Transfer, International Journal of Technology Management, and Small Business Economics, two edited books on trust (in French), and about 20 book chapters and articles in professional journals. He received more than 2,300 citations on Google Scholar (according to Publish or Perish), and more than 400 citations on the Web of Science (Thompson). He served on the Editorial Boards of Organization Studies, Technovation and Long Range Planning.

Pamela Sharkey Scott was appointed Research Fellow at the Faculty of Business, Dublin Institute of Technology (DIT) in 2007, following several other academic positions within DIT. Her PhD was awarded by the University College Dublin in 2006. Formerly, Pamela was a senior International Banker, and she continues to be involved in several consulting projects. Her research interests focus largely on subsidiary management issues particularly knowledge management and strategy development. Pamela has published in several international journals including the Journal of International Business Studies, Journal of International Management and International Journal of Physical Distribution and Logistics Management.


47
[bookmark: _Ref272841983][bookmark: _Toc280194480][bookmark: _Ref280189300][bookmark: _Toc280194481]Table 1. Description of Sample Organizations
	Characteristics
	Gamma 
	Omega
	Sigma 
	Epsilon 

	Corporation (MNC)
	
	
	
	

	Domain
	ICT services
	ICT hardware, software, solutions and related services
	Software solutions and related services
	ICT solutions and related services

	Focal subsidiary
	
	
	

	Mandates

Size
	Sales

Two separate units
	Operations, Sales, Services, R&D

Four separate units
	Sales, Services and Support, R&D

Over 15 separate units
	R&D, Services

Two separate units

	
	<1,500 employees
	>1,500 employees
	<1,500 employees
	>1,500 employees

	Unit(s) used for data collection
	Sales
	Operations and R&D 
	Sales, Services and Support 
	R&D 

	Scope of mandate(s) a
	Regional responsibilities

	Regional and global responsibilities
	Regional to global responsibilities

	Global responsibilities


	Autonomy a
(Decision-making authority of subsidiary compared with HQ and other units)

	High autonomy
(Many decisions made by subsidiary) 
	Moderate autonomy
(Decisions made by subsidiary, other units and HQ)
	Low autonomy 
(Few decisions made by subsidiary)
	High autonomy
(Many decisions made by subsidiary)

	Middle management a
	
	
	

	Role of middle managers
	People management, drive sales and operational improvements
	People management, drive operational improvements
	People management, drive process improvements

	People management, drive process and product development

	Company tenure 
(at point of study)
	Low
(mostly 2-5 years)
	High
(mostly 10-15 years)
	Moderate
(mostly 5-10 years)
	High
(mostly 15-20 years)

	Career path
	Internal promotion and managers hired externally
	Dominance of internal promotion
	Mostly internal promotion
	Dominance of internal promotion


a Refers only to the unit(s) used/middle managers interviewed for data collection.

Table 2. Organizational Context for Accumulating and Circulating Knowledge
	
	Gamma
	Omega
	Sigma
	Epsilon

	Knowledge accumulation
	
	
	
	

	Codification
	Low
(Most knowledge remains tacit)

	Moderate 
(A lot of knowledge remains tacit)

	High 
(Emphasis on codification, but knowledge also remains tacit)
	High
(Emphasis on codification, but knowledge also remains tacit)

	Central storage
	Low
(Lack of central repositories)
	Moderate 
(Mostly for technical knowledge, but weaknesses in implementation as not a managerial priority)

	High
(Emphasis on central knowledge storage)

	High
(Emphasis on systematic, central knowledge storage)


	Knowledge circulation
	
	
	
	

	Networking
	
	
	
	

	Expatriation a
	Low
	High 
	Low
	High

	Opportunities for face-to-face interactions b

	High locally
Moderate globally
	High locally
Low globally
	Moderate locally
Low globally
	High locally
Moderate globally

	Supportive knowledge sharing climate
	
	
	

	Informal knowledge sharing c
	High

	Moderate-high

	Moderate

	Moderate


	Openness/willingness to help d
	High
	High
	High
	High 

	Implications for knowledge accumulation


	Knowledge accumulation is highly distributed, unsystematic



	Knowledge accumulation is mainly distributed



	Knowledge accumulation is somewhat systematic, centralized; tacit knowledge remains distributed. 

	Knowledge accumulation is somewhat systematic, centralized; tacit knowledge remains distributed. 


	Implications for knowledge circulation
	Knowledge circulates freely among employees, interpersonal exchanges dominate. 
	Knowledge circulates freely among employees; interpersonal exchanges dominate.
	Knowledge circulates among employees, facilitated through central storage and interpersonal exchanges.
	Knowledge circulates among employees, facilitated through central storage and interpersonal exchanges.



a This refers to the middle managers interviewed only. All organizations generally supported expatriation.
b This relates to how favorable the circumstances are to arrange face-to-face meetings and have informal encounters at a local/global level: “high” means very favorable with plentiful opportunities, “moderate” means somewhat favorable with some opportunities, “low” means unfavorable with few opportunities.
c This refers to the informality of knowledge sharing: “high” means that it is the main mechanism to share knowledge, “moderate-high” means that it is an important mechanism to share knowledge, “moderate” means that it is a mechanisms to share knowledge alongside codification. 
d This relates to the perceived willingness of colleagues to openly share their knowledge, and “high” denotes an overall openness and willingness to help.

Table 3. Summary of Interviews and Non-routine Problems 
	
	Middle manager interviews
	Senior manager interviews
	Non-routine problems

	
	
	
	

	Gamma
	8
	2
	14

	Omega
	8
	2
	9

	Sigma
	10
	2
	8

	Epsilon
	8
	1
	7

	Total 
	34
	7
	38





Table 4. Progression of Category Building for Micro-level Knowledge Search Practices
	First-order (informant) concepts
	
	Second-order themes
	
	Aggregate categories

	
	
	
	
	1. Isolating

	Do my own thing
	
	Siloed problem solving 
	
	2. 

	My own idea
	
	
	
	

	
	
	
	
	

	Have experience
	
	Using own experience 
	
	

	Have been here so long
	
	
	
	

	
	
	
	
	

	Have/reach out to contact
	
	Using existing personal links
	
	3. Overcoming knowledge distribution challenges

	Worked with person before
	
	
	
	

	
	
	
	
	

	Make contact with experts
	
	Searching for new link
	
	

	Reach out to unknown specialist 
	
	
	
	

	
	
	
	
	

	Use different sources
	
	Searching numerous diverse sources
	
	

	Engage a number of different teams
	
	
	
	

	
	
	
	
	

	Exchange regularly 
	
	Seeking regular updates 
	
	

	Set up regular meetings/calls 
	
	
	
	

	
	
	
	
	

	Understand what is going on
	
	Interactive scoping of knowledge needs
	
	4. Socializing

	Figure out what we need to know
	
	
	
	5. 

	
	
	
	
	6. 

	Discuss/ask/work with manager/peers/team
	
	Discussing within focal team (manager, peers, team)
	
	

	Get another opinion/feedback/Brainstorm with manager/peers/team
	
	
	
	

	
	
	
	
	7. 

	Set up team
	
	Addressing knowledge search collectively 
	
	8. 

	Pull in experts
	
	
	
	9. 

	
	
	
	
	

	Discuss/brainstorm ideas
	
	Collaborating with specialists 
	
	

	Collaborate/work/collaborate with others
	
	
	
	

	Have person coming here/go there to understand
	
	
	
	

	
	
	
	
	

	Ask peers for solution
	
	
Searching for a replicable solution 
	
	10. Mastering solution development

	Look at how others did it
	
	
	
	

	Search database/repository/ internet/intranet
	
	
	
	

	
	
	
	
	

	Localize/adapt/don’t replicate exactly/tweak existing solution
	
	Adapting an existing solution
	
	

	Improve/learn from old/existing solution
	
	
	
	

	
	
	
	
	

	Innovate/design/create
	
	Integrating diverse knowledge to innovate
	
	

	New/innovative solution/way of doing things
	
	
	
	

	
	
	
	
	




[bookmark: _Ref272920872][bookmark: _Toc280194482]Table 5. Middle Managers’ Knowledge Search Practices
	Knowledge search practices 
(Aggregate categories and their constituent themes)
	Illustrative quote(s)

	1. Isolating
	

	
	Using own experience
	‘My manager here Pat, he is like us all. He is as experienced as I am. He’s been at Epsilon as long as I have. Over the years we have built up a lot of experience.’ (Epsilon, process 1)

	
	Siloed problem solving
	‘Everyone is trying to sort out the issue as best as they can for their area.’ (Epsilon, process 2)


	2. Overcoming knowledge distribution challenges

	
	Using existing personal links
	‘I have my contacts. I can easily put them on cc on an email. And I’d just shout and raise the hand and say: “Hey guys, does anyone know how it works?” And two hours later I’d had it in my inbox: the right contact person.’ (Gamma, process 14)


	
	Searching for new link
	‘They [the vendor] had a lot of technical expertise that we wouldn’t have. And we got access to that – quite a high-tech research lab. [They had a] person, a well-qualified PhD, an expert, who really got involved and did a lot of very in-depth work. ... And then we fully understood what was causing the problem initially.’ (Omega, process 7)


	
	Searching numerous diverse sources
	‘I am in regular contact with engineering groups, globally. I’m in contact with our legal team, our compliance team, our different operational teams, operational managers … at this point,, I think it has really touched all the different departments within Gamma.’ (Gamma, process 12)


	
	Seeking regular updates
	‘I would have set up monthly meetings or calls or VCs [video conferences] with the operations manager in Central Europe… [It is] an update session. And from time to time we would discover something that may be beneficial for the team on either side.’ (Gamma, process 6)

	3. Socializing

	
	Interactive scoping of knowledge needs

	‘Trying to get clarity, get understanding of what happened … They, pretty quickly, sent three of their people on the site for a full week to understand our issue and to see it first-hand.’ (Sigma, process 1)

	
	Addressing knowledge search collectively

	‘We set up our own group.’ (Epsilon, process 2)

	
	Discussing within focal team (manager, peers, team)
	‘What we did from the very beginning, we actually brought all of those people on board, brought them in. They were part of the development of those strategies. … And we all sat down together.’ (Omega, process 5)
‘We [team]’d all come together and check different things and test different things’ (Sigma, process 5)


	
	Collaborating with specialists 
	‘Talking with engineering about the types of solutions they could offer us’ (Gamma, process 12)

	4. Mastering solution development

	
	Searching for a replicable solution
	‘I just went and asked other people because they will have had similar issues.’ (Gamma, process 9)


	
	Adapting an existing solution
	‘We took ideas from them [expert unit]. But then again we have a portal, a corporate portal where all, or a lot, of this information is stored. We looked at how they do it: templates. And then we filled it with our own knowledge.’ (Sigma, process 3)
‘We try to learn from the results of the activities already done, and then we try to adapt them’ (Gamma, process 7)


	
	Integrating diverse knowledge to innovate
	‘Develop the tool and the process’ (Omega, process 9)




Figure 1. Knowledge Search Paths: Search Practices, Implications and Facilitating Organizational Conditions
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