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1. Pastoralist nomads and nomad workers
In this paper, we present results of a study of nomadic workers at a large distributed Fortune 500 company that, based on an independently conducted survey
, identified approximately 20% of its workforce as nomadic workers (NW)s. We approach this study from both a technical and organizational perspective; the organizational NW must constantly seek human and technical resources to satisfy their needs which are intricately intertwined with organizational aspects. 

To better inform ourselves on the lifestyle and work patterns of nomad workers, we turned to the literature in anthropology that focused on nomads. Drawing primarily on the research by anthropologists Barfield [1] and Salzman [4], we were interested to learn what the main challenges were for “real” nomads, and what types of strategies they used to meet these challenges. We discuss these briefly.
Nomads in pastoral societies are mobile to support the practice of animal husbandry [1]. Contrary to the romantic images of an idyllic, itinerant traveler unhindered by societal boundaries, nomads in actuality have movements that are “highly purposeful, oriented towards achieving specific production…goals” [4]. Salzman says it is a mistake to ask what kind of people are nomads; nomads are not a kind of people but: 

Different kinds of people who use a particular strategy—that is, mobility of the household—in carrying out regular productive activities and in defending themselves. We may better understand the lives of these people if we ask what they are trying to accomplish through this strategy, how they implement this strategy, why they do not choose apparent alternative strategies, and in what ways this strategy is tied to the environmental conditions in which they live. –[Salzman, p. 40].

We discovered that nomads deploy what is called the nomadic strategy to meet main challenges: 1) maintaining their “key” animal, 2) by hunting for, and competing for resources and by adapting to different environments, and 3) integrating with others who can help their survival. We briefly discuss these challenges. 

First, the role of the key animal is central for nomads for sustenance in life and work, respectively [1]. In each pastoralist area, there is one key animal that serves as the central focus of the nomads: “Central Eurasian nomads give priority to the horse…nomads of the Tibetan Plateau praise the yak…in the deserts of the Sahara and Arabia it is the camel” [1]. The key animal is an important form of identity for nomads and is critical to their survival. According to Barfield, some criterion that define the key animal for a nomad are: 1) The animal must be well adapted to the regional ecological conditions so that [the nomad can do work], 2) it must be a necessary component of everyone’s herd. 3) it’s pastoral requirements take precedence over other stock. 4) It must in some way define a nomad’s social, political or economic relation to the world. To clarify, Barfield’s point is that “a man without cattle cannot participate in society.” 

Second, the nomadic strategy, which involves the regular movement of homebase and household, is an efficient means of satisfying resources for the key animal. According to Salzman, nomadism can be used as an “opportunistic ‘rapid’ response to the sudden and temporary availability of irregular and unpredictable resources, such as pasture.” Furthermore, nomads use movement to find more favorable “macroenvironments” related to seasons, altitude and climate. It can also help avoid detrimental environmental conditions such as disease or predators.

Third, pastoralist nomads are never isolated from others in their environments. Yak breeders in Tibet transport salt to sell in distant markets [1]. The Basseri of Fars sell sheep offspring, milk and wool in local markets [4]. Sometimes the political state imposes regulatory processes on nomadic migration, e.g. the Qashaq’i needed a permit from the army to use pastures as pastures were nationalized. As Salzman states, “arrangements usually exist for the admission to the territory of outsiders, along with reciprocal arrangements for access to outside territories.”

Thus, the pastoralist must consider all three concerns, all interrelated, for survival. Indeed, when any one of these challenges proves intractable, nomadism often ceases, leading to sedentarization. The threat of epidemics on key animals, diminishing resources due to competition and lack of proper markets or freedom in states can all lead to a situation where nomadism is no longer the best strategy and instead, settling down is best. Thus, each of these elements is intertwined with each other—e.g., the state can reduce access to resources.

1.1 A Model for the NW Strategy

The pastoralist strategies served as a lens for us to use in identifying aspects of NW’s strategies for accomplishing their work. We want to stress that we are aware of the significant cultural differences and goals that exist between pastoralist nomads and NWs, and we do not attempt to push this analogy too far. We studied their strategies to better understand the general concept of nomadism and to help us gain insight into what the main challenges and strategies might be for modern NW’s. 

Fig. 1 depicts three foci of NW strategies we have identified as guided by the strategies of pastoralist nomads: assembling agents, seeking resources, and integrating with others. Each focal point embodies particular practices that NWs are concerned with. Moreover, we stress that each node is interrelated and dependent with each other. For example, the NW must assemble and carry the mobile office; the operability of the mobile office is dependent upon finding resources; integrating with others as the NW travels is done primarily through the mobile office. 

We performed an ethnographic investigation. [image: image1.png]i
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Our data consists of 22 semi-structured in-depth interviews and one week of observing six NWs at one work site. All informants are from a large, distributed U.S. based corporation, Laputa
, which manufactures computer hardware components. 

Figure 1. Three aspects of the nomad worker strategy.

2. Nomadic worker challenges

Using our model to understand our data, we now detail briefly the challenges related to assembling agents (the continual creation of the mobile office), seeking resources (competition for, and hunting for, resources), and integrating with others (maintaining visibility in the organization). 

2.1 Assembling Agents: The Mobile Office
Perry et al. [3] noted that their informants used mobile phones much more frequently than laptops. At Laputa, laptops were referred to as “my life blood” and “the cornerstone.” However the laptop is but one (key) component to a mobile office. For the NW, the office is a mobile one continually constructed. The NW must assemble various other pieces in addition to the laptop in order to replicate the office. The extra work of nomadic work, compared to other less mobile workers, involves the assemblage of this office. Components that are not mobile—network connectivity, power plugs, printers, phones, desks and chairs—must be found by the NW in their different environments.  Certainly, laptops are not the exclusive domain of NWs. However, NWs differ from traditional office workers tied to a single locale in that they cannot rely on the organization to provide them with a stable set of artifacts. Instead, it is the NW’s burden to carry as much of their office with them as possible and, when that is not possible, to search for the resources themselves in order to assemble their office. Our informants report that to be self-sufficient they carry portable printers, backup devices, batteries, SIM cards, and paper artifacts (as well as hygiene articles).

Mobile pieces of the office other than the laptop are valuable because they provide security for contacting others in case one means cannot work. Correspondingly, pastoralists raise several species as key animals so that if a major misfortune such as disease or drought hit one species the other species might survive. For example, the wide coverage of BlackBerrys proves useful in customer sites when Internet connectivity is not available.

Pastoralist nomads are not hermits. The goods produced by their key animals are sold in local markets, and pastoralists must tap on human networks to gain access to resources that are communally shared. Similarly, for the NW, equipping a mobile office does not simply concern inanimate artifacts. A fully functional office has human resources as well. The human infrastructure of IT support, managers, coworkers and experts are in fact an integral part of a NW’s office. Thus, an office requires assembling human and non-human resources to make it functional. 

2.2 Seeking Resources: Human & Inanimate
NWs must continually recreate their office homes by using local and portable materials. One of the major challenges for NWs is finding resources in order to assemble and keep their office operable so as to conduct work. 
A crucial resource that NWs need is power for their laptop and connectivity to the Internet. At Laputa, conference rooms are also a valued resource. However, NWs and the local populace both compete for conference rooms. Indeed, we saw many local workers in meetings, sometimes with two people taking up an entire room that could house ten or more. The resource most hunted for is an empty cubicle which are fortunately plentiful. Some NWs use personal contacts at remote sites; others simply find an open cubicle.

NWs, because of their constant movement, spend little time learning the nuanced practices surrounding resources endemic to a particular location. The local population has the advantage for resource utilization by generally being aware of where the working resources are (or knowing who to ask). This is especially true for the human resources that support Laputa’s workers: e.g. technical support personnel and admins. Yet because they are temporary visitors at a site, NWs face problems finding and tapping into the site’s human resources. When assembling the office, NWs need to be aware of who the right people are in their new locations who can provide support. 

Though NWs seek informal interaction, at times they also seek spaces that are free from distractions. Privacy is a resource dependent on the physical characteristics of the space itself as well as the surrounding scene of the space. Though the cafeteria can be a place to facilitate informal meetings, this environment also leads NWs to be more open to unwanted interruptions and distractions. Sometimes informants enjoyed their relative anonymity, being able to concentrate on their own work in between meetings during “dead time" [2]. However, the potential for distractions in cubicles is often there as people drop in frequently. It is not merely direct interruptions, but also distraction can be from overhearing irrelevant information. 

2.3 Integrating with others: Visibility and synchronizing with others

A third challenge for NWs is to integrate with others in the organization. NWs must expend effort so that others and the organization as a whole will remain aware of them and their needs. They want to prevent becoming “invisible” or marginalized in the organization.

NWs describe that their nomadic lifestyle puts them at risk for becoming invisible in the organization. One informant noted that because they frequently travel, they can “fall off the radar screen” of colleagues. Some nomads use strategies of combining face-to-face and electronic contact to remain visible to others. Some NWs feel that their face-to-face contact leads colleagues to be more responsive to their emails and phone calls. 

Still other informants describe that they strategize where they situate themselves when they travel to another site in order to maximize their informal interaction. This may mean sitting in cubicles where they can get “hallway contact” or the cafeteria for spontaneous informal meetings 

Another aspect of integration with others is being able to synchronize with others as they travel through different time zones. All of our informants reported that they work in multiple projects, with different networks of people. Therefore, it is not only one set of people in one project with who the nomad needs to synchronize for communication and coordination, but multiple sets of people. Some of these colleagues may be nomads themselves, traveling frequently through different time zones. NWs are faced with needing to manage communication in multiple time zones: with their remote colleagues (as the nomad and possibly colleagues travel through different time zones) but also with those who are physically collocated. Different cultures have different practices of working which also pose challenges for synchronization, e.g. late work hours. 

Information workers switch between synchronous and asynchronous technologies depending on what their needs are, such as using IM to get a quick response. NWs, on the other hand, are not always in a position where they can exercise their preferences for synchronous or asynchronous technologies. Email may not be immediate enough at times. On the other hand, time zones and location impose constraints on using synchronous technologies. NWs may not have cell phone reception or Internet connectivity or even the luxury of remaining long in one place in order to use pagers. Sometimes due to travel the nomad cannot communicate critical information to people at the time they need it. Whereas many informants rely heavily on IM or cell phones for quick communication, they have to resort to asynchronous email when the time zones are too disparate. There may not be a large enough block of shared time at a reasonable hour to schedule a meeting. 

Many of our informants described that their colleagues are not aware of, or if they are, may not respect, the nomad’s current time zone. Nomads report receiving calls from others, from other continents, who do not regard what time zone they are in. IT support can also be ignorant of time zones. Laputa has regular automated backups on the laptops they issue which occur at a convenient time with respect to one’s home office time zone but they are not suited to the nomadic schedule. Some nomads therefore must put in extra effort to inform colleagues continually as to what time zone they are in.

3.  Designing Support for Nomadic Workers 

The following key design insights stem from an integrated approach in analyzing nomadic practices. These will be listed here and presented more extensively at the workshop:
Designing provisions for the key animal. Designing for the nomadic office includes designing for the ergonomic transport and easy integration of different devices. 
Making infrastructure visible. Infrastructure is generally invisible to people when it works as expected. However, for the nomad, technical and human infrastructure is always in the foreground. 

Designing a physical workspace for multiple users and multiple uses. In designing physical spaces for multiple users, ergonomics must be considered that can be flexibly configured. 

Designing for interaction. Nomads need to be informed who is present at the site they visit and where they are located. 

Designing for synchronization with others. One of their challenges is to synchronize with others for meetings and interactions so that they are not overwhelmed by the time zone difference. 

Designing for nomadic communities. Online communities or wikis, blogs and forums can be ideal mediums for disseminating “hidden” knowledge about company work sites. 

Designing for organizational policies. Organizational policies need to regard nomadic workers as having different requirements from the local populace. 
4. CONCLUSIONS

One of the outcomes of our study is that envisioning design support for modern workers can be informed by examining strategies used by people who have experienced similar challenges for generations, though they may be in a different type of society. We believe that the pastoralist literature opened our eyes to the notion of examining strategy for accomplishing work in a nomadic work style. Though there are many differences between pastoralist nomads and the modern NW, there were some elements that were central to both their strategies: using principal agents for survival, seeking resources, and integrating with others. We found that pastoralist literature has proved to be a useful guide for framing the concerns which arise with extreme mobility in general. 
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