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Identifiering av situationsberoende faktorer som riskerar 
att försvåra saneringsteknikers interaktion med 

smartphones i fält 
 

Med de ökade möjligheter som smartphones erbjuder, kan mobila fältyrken dra stor nytta av att i organisationen ha en 
smartphoneapplikation som arbetsverktyg när man arbetar ute i fält. Dock riskerar de miljöer och kontexter som fältarbetare 
jobbar i att påverka deras möjlighet att interagera med smartphones, där så kallade situationsberoende faktorer kan påverka 
interaktionen negativt. Det här examensarbetet har som syfte att identifera de situationsberoende faktorer som riskerar att 
försvåra interaktionen mellan den valda fältarbetande gruppen klottersaneringstekniker och en framtida 
smartphoneapplikation. För att få en omfattande förståelse för yrket genomfördes en observationsstudie, med två 
saneringsfirmor och fyra saneringstekniker involverade i studien. Efter observationsstudien kunde en hypotetisk framtida 
applikation för hantering av saneringsärenden bestämmas, varpå situationsberoende faktorer kunde identifieras. Studien visar 
att de faktorer som riskerar att påverka interaktionen mellan tekniker och en smartphoneapplikation är (1) de arbetshandskar 
teknikerna använder när de sanerar, (2) faktumet att de tekniska hjälpmedel som används i fält ofta är slitna, (3) regn och (4) 
starkt solljus. För att minska interaktionsvårigheterna som framkallas av de fyra faktorerna bör de smartphones som används i 
fält vara slitstarka och ha skärmar vars touchfunktion inte försämras när de är blöta. En applikation med syfte att fungera som 
arbetsverktyg för saneringstekniker bör vara designad med hänsyn till hur man kan underlätta läsbarhet i starkt solljus och 
erbjuda ett användarflöde som inte kräver för många steg från det att man startar, till att man avslutar, ett saneringsärende. 
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ABSTRACT 
With the evolving opportunities smartphones provide their 
users, mobile field professions can gain much from having 
a field-office application that support work while in the 
field. However, both the environment and context in which 
field workers operate risk to impair the workers’ ability to 
interact with a device, and so called situational impairments 
may be induced. This thesis aims to identify the situational 
factors that risk impairing the interaction between the 
chosen field working group of graffiti removal technicians 
and a future smartphone application. To get an 
encompassing understanding of the profession of graffiti 
removal, a participant observation was performed, with two 
sanitation firms and four technicians involved in the study. 
After performed participant observation, a hypothetical 
future field-office application with the purpose to be used to 
handle sanitation orders was determined and situational 
impairments could be identified. The study shows that the 
situational impairments are (1) the gloves the technicians 
use while working, (2) the fact that devices used in the field 
often are worn out as a consequence of the activities and 
conditions in which they are operated, (3) rain, and (4) 
bright sunlight. To mitigate the aggravations these four 
factors cause, smartphones used in the field should be 
rugged and have screens that are operable when wet. The 
field-office application’s interface should be designed with 
consideration on how to facilitate readability in bright 
sunlight and with a user flow that does not require too many 
steps from starting to ending a sanitation order. 

Author Keywords  
Situational impairments; field-office application; field use 
conditions; graffiti removal. 

INTRODUCTION 
The smartphone enables interaction between humans and 
computers anytime and anywhere. The availability and 
opportunities smartphones provide their users result in 
highly variable contexts in which they are used. We use 
phones in different conditions and situations, and regardless 
of if we employ them in a stationary environment or not, we 
expect smartphones and their applications to meet our needs 
and preferences. Adding to that, we demand the phones to 
suit our profiles regarding possible impairments and 
constraints (Motti, 2013). However, the environments in 

which computer technologies are used and the context, e.g. 
activities a user is engaged in, can induce impairments in 
the interaction between user and device (Sears, Young and 
Feng, 2009). These impairments can be defined as 
situationally induced impairments and disabilities, or 
situational impairments for short (Wobbrock, 2006), and 
can be caused by various factors that impact a person’s 
ability to interact with a mobile device.  

A user group whose work situations are not stationary and 
may change several times a day are field workers, where 
the environment and context in which work is performed 
risk to impair their ability to interact with mobile interfaces. 
However, in mobile field professions, where all or parts of a 
job’s tasks are performed outside an office, a smartphone 
application can play an important role in how work is 
managed and executed. Work processes have great 
opportunities to become more efficient with the help of a 
smartphone app, as long as the application is designed to 
meet the needs of the organization and the field workers. 
For applications that assist mobile field workers, Brans and 
Basole (2008) introduced the concept of field-office 
applications, which also is the term used in this paper. 

Graffiti removal is an example of a mobile profession that 
is performed in the field. In Stockholm, Sweden, the 
workflow management system (WfMS) used by graffiti 
removal technicians to handle orders performed for 
Stockholm Stad, is to date web-based. The technicians 
bring a laptop with them in their cars while working to be 
able to handle orders and report information in the field. A 
field-office application, custom-made for the graffiti 
removal technicians in Stockholm Stad, would allow the 
technicians to also update work orders on their phones. If 
well executed, a smartphone application could even have 
the potential to be a better solution for the reporting of 
information than the current one. Graffiti removal 
technicians work in environments and contexts that are not 
static, thus where smartphone usage may be impaired by 
situational factors. An understanding of the situations in 
which work is performed, and the factors that can induce 
impairments in the interaction between technicians and 
smartphones, may thereby provide a foundation in the 
process of developing a well-suited app for the user group. 
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THEORETICAL BACKGROUND 

The Importance of Understanding Field Use Conditions 
In his 10-year review on handheld computing, Andersson 
(2012) argues that the mobile workforce is expanding, 
where the number of workers who are connected to their 
organizations via handheld computers, such as 
smartphones, increases. His paper includes a statement by 
Roberta Cozza, which says that fieldworkers who have a 
mobile device as part of their equipment are considered to 
be the group of people who gains the most from the 
evolving opportunities that mobility serves. Sørensen et al. 
(2008) also argue the benefits of mobile IT for this user 
group. They claim that as it can help mobile workforces to 
improve their efficiency and effectiveness, a mobile 
application adapted to the organization and its needs may 
improve how work is accomplished.  

However, what is concluded in Andersson’s (2012) review 
is that the focus when developing information systems 
mainly is on stationary use where the characteristics of 
mobile workforces and mobile devices are not considered. 
He uses Fällman’s (2003) argumentation for why such an 
attitude can entail harm, where it is claimed that the 
dependencies we perceive between desktop and mobile 
computing are “not only beneficial and desirable but also 
carry with them restrictions and hidden assumptions that 
suppress mobility in different ways” (Fällman, 2003, p. 
165). Andersson’s paper is based on the premise that 
mobile computing has specific characteristics compared to 
stationary, factors that need to be investigated and handled 
in a proper way to fully exploit the potential of mobile IT.  

In his investigation on design of handheld systems for 
mobile users, Andersson identifies 634 publications 
concerning the subject. In his study, he examines the factors 
within handheld computing where further research is 
needed. Andersson uses a set of accentuated factors of 
handheld computing, which are factors that all illustrate 
vital aspects in handheld information system development.  
Results from his review that are of particular relevance for 
this paper, are that areas adequately explored in the 
publications were factors regarding the small forms of both 
hardware and interface, while less studied aspects were 
those closely associated with the work situation. One of 
these factors was field use conditions, an aspect that was 
not treated in any of the reviewed publications. This factor 
regards physical surroundings, where conditions such as 
sunlight or darkness, quiet or noisy environment, and heat 
or low temperature, all are stated to influence the use of a 
mobile device in the field in some way. Also other weather 
conditions, such as rain, are regarded within the factor of 
field use conditions to influence mobile use in the field. 
Andersson emphasizes the importance of understanding the 
field use conditions, and argues that fieldworkers’ 
performance may suffer due to problems related to and 
generated by the conditions in which mobile devices are 
used.  

Barnard et al. (2006) also stress the importance of 
examining the context for mobile computing, and outline 
that a large number of researches on mobile computing in 
general overlook the importance of the context of use. 

Situational Impairments 
When using a smartphone, the characteristics of the small 
device can cause both input and output problems, and affect 
and impair the interaction between the human and the 
computer. Adding to that, the environment where the phone 
is used and the context, such as activities in which users are 
committed, can compromise user abilities and induce 
situational impairments (Sears and Young, 2003). Examples 
of situational impairments, that all can harm the interaction 
between human and mobile phone, are body motion, 
distraction, vehicle motion, occupied hands, impeding 
clothing, rain or other harsh weather conditions, lighting, 
divided attention, and sound (Wobbrock, 2013; Goel, 
Findlater and Wobbrock, 2012; Sears, Young and Feng, 
2009). Many user interfaces, whether mobile or desktop, 
are designed with the belief that the contexts in which the 
device is used are static and unimpairing (Wobbrock, 
2013). This is only valid for the most serene desktop 
conditions, meaning that when people use their mobile 
phones more often outdoors, “on-the-go”, and in contexts 
that are not very familiar to designers and developers, these 
assumptions may cause situational impairments to become 
more problematic than anticipated. 

Much research on mobility and impairment has to date 
focused on disabled users and their interaction with mobile 
devices. An example is Kane et al. (2009) who concluded 
that users who have visual and motor disabilities suffer 
several problems that affect their ability to use mobile 
devices. Nevertheless, in a study by Harper, Yesilada and 
Chen (2010), similarities were found between disabled 
users handling devices in “normal settings” and able-bodied 
users experiencing situational impairments while 
interacting with small devices. The researchers concluded 
that when able-bodied users employ small devices, they can 
experience hearing problems in noisy environments as 
hearing impaired and ageing users do in “normal settings”, 
and that they because of the phone’s screen size and 
lighting conditions can experience low vision 
complications, much alike ageing and visually impaired 
users do. Harper, Yesilada and Chen also concluded that if 
using a small device while coming across an obstacle, able-
bodied users can experience physical limitations like motor 
impaired and ageing users do in “normal settings”, where 
an example is not being capable of using both hands when 
texting. Lastly, they found that able-bodied users who 
operate small devices can experience cognitive problems 
similar to cognitively disabled and ageing users when 
engaging in multiple activities while interacting with the 
phone, and having to distribute cognitive resources between 
them.  
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This demonstrates that the situational impairments able-
bodied users may experience when employing small 
devices have similarities with the complications disabled 
users face while using mobile phones or desktop displays in 
normal settings. It further emphasizes why it is of 
importance to have an understanding of the contexts and 
environments in which a user interface will be employed.  

The Practice Paradigm and Focus on “Doing” 
In line with Andersson’s (2012) and Wobbrock’s (2013) 
argumentation that handheld computing and mobile 
interfaces often are developed with focus mainly on 
stationary use, Magnusson et al. (2012) stress that 
developers and designers often fail to realize how often and 
promptly users change the situations and contexts in which 
they manage their phone in mobile situations. Magnusson et 
al. argue that too much focus is on target groups and who 
the user “is”, which instead should be put on what people 
“do” and how actions change and can be impaired 
depending on dynamic and emerging situations. 

Similarly, according to Kuutti and Bannon (2014), much 
research in HCI is performed within the so-called 
Interaction paradigm, where the human-computer 
relationship itself is in focus and the surrounding context is 
subordinated. The researchers encourage a shift away from 
the Interaction paradigm towards the Practice paradigm, a 
more encompassing perspective where interaction is not 
seen as an individual activity, but only one aspect among 
several others in a performance. In the Practice paradigm, 
surrounding materials and environment are not only 
understood as surrounding context, but are interwoven 
within the practice. Kutti and Bannon further claim that, 
when wanting to understand issues in the adaptation of 
technology, the Practice paradigm gives a great assortment 
of resources as it comprehends “bodies, artifacts, 
performances, and routines” (Kuttii and Bannon, 2014, 
p.3550), which provide the researcher with an 
encompassing frame.  

Determining the Research Scope 
To date, research can be found on factors impairing 
disabled users’ interaction with mobile IT. Studies on the 
extent to which environment and context impair 
smartphone use for abled-bodied users is not as common, 
even though it is argued that abled-bodied users are affected 
by situational factors when they interact with a phone. 
Furthermore, it is difficult to find research that focus on 
field conditions in mobile field professions, and the 
context-dependency of mobile usage in mobile field 
settings. This serves opportunities for research on 
situational impairments affecting a specific group of field 
workers’ ability to interact with mobile IT. 

Hence, the research question this paper aims to answer is: 

What situational impairments can be identified and should 
be taken into account when developing a field-office 
application for graffiti removal technicians? 

METHOD 

Establishing the Observation’s Focus 
To enable a full understanding of the environment and 
contexts in which the graffiti removal technicians work and 
to increase the likelihood of identifying vital situational 
impairments, participant observation was the choice of data 
collection method.  

Since situational impairments can be defined as factors that 
compromise user abilities due to the environment where the 
phone is used and the context, such as activities the user is 
engaged in, the two aspects of environment and context 
were in focus in the participant observation. To clarify the 
scope further, definitions of the two aspects were compiled 
to correspond with the purpose of the study. In this paper, 
context refers to gear and equipment used and activities 
performed, while the term environment refers to field use 
conditions, i.e. the physical surroundings in which work is 
performed. These three categories were chosen to determine 
the scope of the observation.  

Prior to the participant observations, it was realized that far 
from all factors within field use conditions to be found have 
the possibility to affect the graffiti removal technicians’ 
ability to interact with a smartphone app. Hence, to focus 
the study further and guide me as an observer, the category 
was more specified by establishing a number of factors 
within field use conditions that were of relevance for this 
study and appropriate to investigate. The chosen factors 
were weather conditions such as rain or other rigid 
conditions, low or heat temperatures, sunlight or darkness, 
and quiet or noisy environment. These physical 
surroundings were those outlined by Andersson (2012) as 
aspects that influence mobile use in the field in some way. 
Other factors in field use conditions, perceived by me as an 
observer to be relevant for the study, were surroundings that 
can cause distractions and divided attention, and thereby 
could impair the interaction between technicians and 
smartphone. This delimitation was set for the study to have 
a distinct orientation, but since focus must have the space to 
emerge and change over time in participant observations 
(Merriam, 2014), I was responsive to other field use 
conditions that possibly could impair the field workers’ 
interaction with a smartphone. 

As a summary, the three categories and their given 
definitions are presented below: 

• Gear and equipment: What the technicians wear 
and what tools and appliances they use. 

• Activities performed: What the graffiti removal 
technician’s daily activities are, how they perform 
work, handle orders, and how they report 
performed work in the field today. 

• Field use conditions: Weather and environmental 
surroundings in which work is performed. 

o Rain or other rigid weather conditions 
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o Low or heat temperatures 
o Sunlight or darkness 
o Quiet or noisy environment 
o Distractions and divided attention 

Data collected within the three categories were interpreted 
and analyzed in the attempt to identify situational 
impairments that can affect the technicians’ interaction with 
a future field-office application, and thereby are of 
relevance when developing an app for the target group. 

Implementation of Participant Observation 
The participant observation involved two sanitation firms 
who both work for Stockholm Stad. Days prior to the 
participant observations, visits were made to both firms to 
get acquainted with the profession. Interviews were 
conducted with a team leader at firm number 1 and with 
two people working with administration at firm number 2.  

From the interviews, I learned that the two main activities 
the graffiti removal technicians perform when they work for 
Stockholm Stad are so called 24h-jobs and resettings. A 
24h-job is an order that needs to be performed as soon as 
possible, as the firms would not earn as much money for 
orders that are not finished within the time frame of 24 
hours. A resetting is when a technician inspects an area and 
removes all vandalization that can be found within it. What 
was also learned from the interviews is that there is one 
important difference in how the two firms handle sanitation 
orders today, as they do not only use Stockholm Stad’s 
web-based WfMS. Besides from employing Stockholm 
Stad’s system, firm 1 uses their own web-based system 
(computer), and firm 2 uses their own mobile system 
(smartphone) to handle orders. Being aware of the 
differences in how the two firms handle orders was helpful 
as I prior to the participant observation could prepare 
different questions to ask when observing the two firms. As 
an example, I decided to be attentive to the differences 
between using a computer and a smartphone in the field 
when observing firm 2, something that could not be in 
focus when observing firm 1. 

The participant observations were conducted during four 
full workdays with four graffiti removal technicians, two 
from each firm, resulting in about 32 hours of observation. 
In the observations, the technicians were observed as they 
performed their daily routines. I took a stance as an 
observer as participant, a role often used in studies 
involving one-visits, where the researcher can participate in 
activities to conduct better observations, but the main role is 
to collect data as an observer (Gold, 1958). During the 
observations, I disrupted activities when I wanted the 
technicians to explain their actions or when I needed to ask 
questions to clarify things. Field notes and pictures were 
taken for documentation. In table 1, the technicians who 
took part in the observation study and the number of orders 
they performed on the day of observation are presented.  

 

Table 1: The technicians who participated in the study 

 
RESULTS 
The results of the study will be presented as follows: First, 
the observation results are presented, where the equipment 
and gear used by the graffiti removal technicians is 
described as a start. After that, the activities performed are 
demonstrated, followed by a presentation of the field use 
conditions in which work is executed. Lastly, an analysis of 
the observation results is given, where a hypothetical future 
field-office application is compiled and situational 
impairments are identified.  

Gear and Equipment 
The graffiti removal technicians observed are clothed in 
classic craftsmen apparel, with thick and protecting pants 
and jackets. The four technicians start their day with full 
clothing, but as it gets warmer, they all wear sweatshirts as 
their outermost layer of clothes. The chemicals used when 
sanitizing graffiti on Stockholm Stad’s behalf are all 
environment-friendly. However, the chemicals are strong 
and some corrosive, meaning that the skin needs to be 
protected from getting in contact with the chemicals. 
Therefore, the technicians put on coarse protective gloves 
when they perform sanitations and handle chemicals. Safety 
goggles are used in some cases. 

All four technicians work alone, and have a car each that 
they drive between jobs. The cars hold all the equipment 
and tools the technicians might need while they work 
(figure 1).  

 
Figure 1. The car the technicians operate with and in 
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When it comes to technical devices used while working to 
find and add information to orders, the two firms and four 
technicians differ slightly (table 1). What applies to both 
firms is that a digital compact camera is brought with the 
technicians and is used to photograph every piece of 
vandalization both prior to, and after the cleanup is 
performed. The photos are taken to be able to prove to 
Stockholm Stad that jobs are accurately executed. Between 
uses, the camera is kept in the technicians’ pockets. The 
interviewed team leader at sanitation firm 1 says that the 
firm sees the cameras as “wear and tear” products as they 
get worn out very quickly when used in the field.  

Computers supplied by the firms are also brought with the 
technicians in the field and are used to access information 
about orders and report information after performed jobs. 
As technician A is new in the profession and had not gotten 
the chance to learn the systems to report in yet, he 
documented order information on paper on the day of 
observation. However, A’s way of working is an exception 
and generally all technicians have a computer with them out 
in the field. On the days of observation, B stored his 
computer on a sort of table in between the two seats, and C 
had his lying directly on the room in between the seats. D 
used a stand for his computer (figure 2). 

 
Figure 2: Technician D’s front seat 

As both firms perform jobs for Stockholm Stad, they need 
to use Stockholm Stad’s workflow management system 
(WfMS) to add information to orders. However, as 
mentioned before, both firms also use their own systems 
when they handle orders. Firm 1 has a web-based system 
used on computer, while firm 2 has a mobile solution. 
Hence, the technicians working at firm 2 handle orders both 
using a smartphone and a computer.  

Technicians who work at the two sanitation firms have at 
least one smartphone brought with them in the field. 
Technician A (firm 1) uses his smartphone to call 
colleagues from and as GPS to find the way to allocated 
jobs. Technicians C and D (firm 2) bring two phones with 
them while working; one for the same purpose as technician 
A’s and the second one to handle orders from.  

Even if almost all reporting and documenting of jobs are 
performed digitally, both firms use paper maps when they 
execute resettings. They use the maps to find where to 
perform the sanitations and to be able to mark where they 
have sanitized and what paths that are left to do.  

Activities Performed  
During the four days of observation, the technicians 
perform both 24h-jobs and resettings. Technician A spends 
his day resetting an area, while technician B executes 24h-
jobs on the day of observation. Technician C mostly 
performs 24-jobs, but ends his day resetting a small area, 
and lastly, technician D covers only 24-jobs on his day of 
observation. The technicians assured that the activities 
performed were not unique, thus the four days of participant 
observation are representative as activities performed when 
executing jobs for Stockholm Stad. 

Technician A 
On the first day of the study, I observe technician A who is 
assigned to perform a resetting. His day starts with 
receiving a paper map of the area to be inspected. During 
the day, A performs 52 smaller sanitation jobs, i.e. he 
sanitizes 52 objects. He makes nine stops with the car, 
meaning that several jobs are performed within a small area 
before A drives along a new path to look for new objects to 
be sanitized. The jobs performed included removing 
stickers and graffiti from lampposts, benches, trashcans, 
and sand boxes. Before performing a job, A takes a photo 
of the vandalized object. To be able to grab the camera 
from his pocket and take the picture, A’s gloves are 
removed. After the photo is taken, the camera is put back 
into the pocket and gloves are put back on. After finished 
sanitation, A takes an “after picture” of the object. In some 
cases where the objects are close to each other, A takes the 
“before pictures” of several objects and performs multiple 
jobs sequentially, prior to taking any “after pictures”. 
However, it is more often the case that A performs the jobs 
one by one, meaning that the camera is going back and 
forth between pocket and hands several times, and gloves 
are put on and off just as often. 

Technician A adds all the information to the resetting order 
in the end of his day. He looks through the photos on his 
camera to find information on how many objects of what 
type he sanitized, and to be able to estimate the amount of 
chemicals used. A’s colleagues, who have been working at 
the firm longer than A, suggest him not to report the 
information like this, as it is not time efficient. When the 
colleagues perform resettings, they fill in a paper form after 
each inspected path immediately when the cleanup on that 
particular path is finished. In the end of the day, they use 
the paper form when adding the information to the order in 
Stockholm Stad’s WfMS. 

Technician B 
During the observation study’s second day, I observe 
technician B who is allocated to perform ten 24h-jobs. 
When the day starts, B shows me the information he has 
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received on his allocated orders. All the information is 
available in both the firm’s own IT-system and Stockholm 
Stad’s WfMS, but B has also written a list of his orders on 
paper. In the list, B has included the jobs’ order numbers, 
addresses, and descriptions of the objects where graffiti is 
to be found. This preparation minimizes the time it takes for 
B to find information about orders and plan what to do next.  

While working, B uses a computer, his private smartphone, 
and the paper list with orders. Before starting his first order, 
B opens up his computer and connects a dongle to it to get 
Internet connection. He opens up the firm’s own IT-system 
and finds his first order. B starts the job, and the keeping of 
time, by clicking a button in the order. He then closes the 
computer, put it to the side, and picks up his smartphone. B 
enters the address for the first order in the phone’s GPS 
application, before driving there.  

During the day, B removes graffiti from electrical cabinets, 
stonewalls, pedestrian underpasses, and ramps. He has the 
same routine every time he adds information to an order. 
He takes pictures of the vandalization before and after the 
clean up, and when everything is done at a site, B gets back 
to the front seat of his car to report the information and 
complete the order. He opens the computer, and waits for it 
to connect to the Internet before opening the order. He 
locates the active order, removes the memory card from the 
camera, and put it into the computer. B clicks a button in 
the order to upload files to it. When doing this for orders 
where B has taken many photographs, he has to wait up to a 
minute for the pictures to upload. When uploaded, B adds 
the rest of the information needed, which are the number of 
square meters that have been cleaned up, alternatively what 
specific objects have been sanitized, and what kind of 
sanitation that has been performed. B also add chemicals 
used and in what amount to the order. When all information 
is added to the order, B marks it as “finished”. He then 
locates the next order and starts that job in the system. B 
closes the computer and removes the memory card from it. 
B puts the card back into the camera, starts the camera, and 
deletes the photos on it. He then enters the next order’s 
address in his smartphone’s GPS and drives to his next job.  

Technician C and D 
Technician C and D (firm 2) have similar routines as A and 
B (firm 1). Because of the similarities between how the two 
firms and four technicians work and how they report 
information using their computers, the activities of C and D 
will not be presented in the same way as technician A’s and 
B’s. Nevertheless, as mentioned before, one difference 
between the two firms is that technician C and D not only 
handle orders on their computers, but also use their firm’s 
own mobile system to report in. This means that they bring 
three devices, one computer and two smartphones, with 
them in the field. One smartphone is used to report 
information in their own system, and the other is used as 
GPS and to call colleagues from.  

C and D carry out the reporting of information twice, one in 
each system. They add the same information in both, but 
the reporting using the mobile system require fewer steps 
than doing the same thing on the computer. When 
technician C and D open up the mobile system, their 
individually assigned orders are presented. After opening an 
order, it can be started by clicking a button. Next to the start 
button, the orders have buttons for articles (what objects or 
how big area that have been sanitized), material 
(chemicals), and camera. After pressing any of these 
buttons, the information can be added to the order and “go 
live” immediately. Activities that are much faster for C and 
D to finalize in the mobile system than in Stockholm Stad’s 
WfMS are those which regard photographing and uploading 
photos. That is because only one device is needed 
(smartphone) instead of two (compact camera and 
computer). 

Firm 2 justifies the decision to carry out the reporting of 
information twice with the argument that they use their own 
system as a backup. Technician C and D say that they like 
to report information using their smartphones much more 
than using their computers, and perceive their own mobile 
system to be easier and much faster to handle orders in than 
Stockholm Stad’s web-based WfMS at the time.  

The time it takes to add information to orders bother both 
technician C and D. An example of how the reporting of 
information was perceived to take too much time in relation 
to the actual sanitation performed was when technician C 
performed a 24h-job where he removed graffiti from an 
electrical cabinet. Because of the small size of the graffiti, 
the actual sanitation was effectively performed and finished 
in about five minutes. However, when C got in the car to 
add information to the order on his computer, his work pace 
was slowed down. The order took time to open, and after C 
added all information needed and uploaded the pictures to 
it, the order also took time save. The time spent finding and 
starting the order before executing the sanitation, together 
with the time C spent adding the information to the order, 
took about four minutes in total when doing it in Stockholm 
Stad’s WfMS. When C performed the same activities and 
added the same information to the order in the firm’s own 
mobile system, the time spent was under a minute. C argued 
that it is not convenient when the reporting of an order 
takes almost as much time as the actual sanitation, which 
was the case with Stockholm Stad’s WfMS here.  

Core of activities 
As pointed out, differences between the technicians, and the 
two firms, where found in how they find and add 
information to orders, with different systems and devices 
brought out in the field. Nevertheless, similarities are also 
found. These similarities are pointed out below to be able to 
determine the core of activities in the profession of graffiti 
removal, excluding the actual sanitation: 

1. When the technicians start a new job, they begin with 
finding the order in any of their systems. They locate the 
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job’s address and use the GPS application on a smartphone 
(either private or provided by the firm) to find the way to 
the allocated job. This activity is performed in the car. 

2. After arriving to the location, the technicians open the 
order again. The order is started either by pressing a button 
or changing its status, depending on what system is used. 
This activity is performed in the car. 

3. Before the sanitation is executed, the technicians take 
photos of the graffiti to be removed. Depending on the 
amount of vandalization, some orders require several 
“before photos” while some require only one. After the 
photos are taken, the camera (plus smartphone for firm 2) is 
put back in the pockets. This activity is performed outdoors. 

4. After performed sanitation, the technicians remove their 
gloves, pick up their camera (plus smartphone for firm 2), 
and take the “after photos”. This activity is performed 
outdoors. 

5. The activities remaining are those included in the adding 
of information to the ongoing order. What needs to be 
documented are how many square meters that have been 
cleaned up, alternatively what objects that have been 
sanitized, and what type of sanitation has been performed. 
Information regarding what chemicals and what amount of 
each chemical used also have to be added to the order. Also 
the photos have to be uploaded to it. The reporting of 
information requires the technicians to open up their 
computers, locate the order, and open it in edit mode. They 
have to upload the photos from the cameras to the desktop, 
using either a cable or inserting the memory card in the 
computer. When all the required information is added to the 
order, it can be marked as finished by changing the status of 
the order or pressing a stop button (depending on what 
system used), before locating the next job. These activities 
are performed in the car. 

The activities explained above mainly apply to 24-jobs. 
What is different when performing resettings is that several 
jobs are performed sequentially, before any information is 
added to the order. In these cases, lots of information and a 
large number of photos is often added to the order in one 
transmission.  

Field Use Conditions 
All the jobs performed during the days of participant 
observations are executed outdoors, which is the most 
common setting in the profession of graffiti removal. 
During the observation days, the weather was mostly sunny 
with temperatures varying from 3 to 13 degrees. The 
technicians worked from 6 am to 3 pm, which is the 
standard working hours at the two firms. However, one of 
the firms has night rounds as well. During the observations, 
the surrounding environment in which the technicians 
worked were more often quiet than noisy, and the most 
noisy sounds were produced by the technicians themselves 
when they used the pressure-wash while sanitizing.  

The weather was stable during the days of observation, but 
as the firms are situated in Sweden, it is not unusual that 
weather conditions such as rain and low temperatures 
occur. However, what needs to be pointed out is that it is 
difficult and not very convenient to sanitize when below 
zero degrees. Due to this, and the fact that the amount of 
graffiti in Stockholm decreases during winter, the 
technicians seldom have to work outdoors in the coldest 
and worse weather conditions and are often allocated to 
assignments that can be performed indoors during winter.  

The technicians often perform jobs in locations where both 
pedestrians and vehicles are present and move in the close 
surroundings. To be able to get close to the objects to 
sanitize, the field workers have to drive their ungainly cars 
along small footpaths. In cases where pedestrians walk past 
the technicians when they use the pressure-wash while 
sanitizing, the work has to be paused. During the 
observation days, several pedestrians approach the 
technicians to talk, cheer their work, and ask questions, 
mostly regarding whether the chemicals are hazardous for 
them as they walk past or not.  

What is important to point out is that as the majority of 
sanitation jobs for Stockholm Stad are performed outdoors 
and in city environments, there is good mobile network 
coverage at all times during the participant observations. 

RESULT ANALYSIS 
When interpreting the collected data, I identified in what 
activities the graffiti removal technicians use technology 
today, and thereby in what activities a future field-office 
application could support the technicians and substitute the 
current techniques. Further on, the results were used to 
compile a hypothetical field-office application. The 
hypothetical app was thereafter used while identifying 
situational impairments. The identified situational 
impairments are factors within gear and equipment, 
activities performed, and field use conditions that risk 
affecting the technicians’ ability to interact with the new 
technology of a field-office application. All predetermined 
factors within the category field use conditions are 
considered in the analysis, and motivations of why they are 
identified to be situational impairments or not are 
presented.  

The Scope of a Potential Field-Office Application 
In order for a future field-office application to substitute the 
current technologies used by the graffiti removal 
technicians, it must comprehend all the activities currently 
supported by other technology. For a field-office 
application to be the only system employed in the field, and 
a smartphone the only device used, the application needs to: 

(1) Provide the technicians with a list of allocated orders 
and the information needed to be able to perform jobs and 
find their locations, (2) connect the orders’ addresses to a 
GPS feature, (3) offer the technicians to add information 
regarding material (chemicals) and articles (what objects 
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and area that have been sanitized), (4) support the activity 
of taking photographs and adding them to orders, and (5) 
allow the technicians to start and end orders. 

The hypothetical initial usage setting for a future field-
office application is outdoors. The reason for the chosen 
setting is that the technicians mainly work outdoors, and 
have to perform the activity of taking photos outdoors. 
Adding to that, the possibility to add the rest of the 
information to an order immediately after sanitation is 
executed, i.e. often outdoors, is expressed by both 
technicians and administrators at the sanitation firms to be 
an advantage with having a field-office application in the 
profession.  

Especially when performing resettings, where several 
smaller jobs are completed sequentially before anything is 
reported to the system, a functionality where objects and 
information easily can be added to the order could be 
proven useful. With this functionality in a field-office app, 
the technicians have the possibility to easily and quickly 
add information to orders immediately after an object is 
sanitized. They would not have to go through all the photos 
on their cameras in the end of a resetting, and count how 
many objects of what sort they have sanitized, calculate 
how much chemicals they have used, etc., before adding the 
information to the order.  

To summarize, a field office application can function as an 
easier and quicker way to find and add information to 
orders than the current technologies used at the two firms. 
As a field-office application will encompass all the 
possibilities that mobility serves, it can be used to handle 
orders from other settings than inside the car, e.g. outdoors. 
Consequently, based on the hypothetical future field-office 
application, the impairments identified in this paper are 
determined after the aim that all usage of the application 
should be able to be performed unimpededly outdoors.  

Gear and Equipment – Impeding Gloves  
Taking photos with the digital compact camera is a 
constantly recurring activity for the technicians. This 
activity can be replaced by a field-office application, where 
the photos could be taken with the smartphone and “go 
live” into the system immediately. However, as the 
technicians need to use gloves when they sanitize, they 
have to remove their gloves every time they use the camera 
today. The case would be the same if the photos were taken 
in a field-office application, and the coarse gloves would 
have to be taken off in order to successfully interact with a 
mobile device. The gloves are impeding clothing that 
would aggravate the technicians’ interaction with a 
smartphone application, and can thereby be identified 
as a situational impairment. The gloves are the only 
factor in the category gear and equipment that I perceive 
directly impairs the interaction between technician and 
device.  

 

Activities Performed – Worn out Devices 

Before conducting the participant observation, I did not 
expect the technical equipment used in the field to be as 
battered as it was. At least, I was not expecting to find 
hardware to be worn out to the extent that they could cause 
problems in the interaction between technicians and 
smartphone in the field. Nonetheless, while observing 
technician C and D, I perceived that the conditions of their 
smartphones’ screens affected the interaction between 
technicians and devices. The smartphones used had 
scratched or broken screens, a result of the activities and 
harsh conditions in which the technicians use the devices, 
and the greasy pockets in which the phones are stored. 
Also, as mentioned before, the cameras used in the 
profession are worn out quickly. 

I do not identify inadequate hardware conditions 
themselves to be situational impairments. However, the 
activities the technicians engage in wear out their technical 
equipment, which in turn risk to aggravate the interaction 
between technician and devices. Therefore, I identify the 
fact that devices used in field often are worn out as a 
situational impairment to take into account when 
developing a field-office application for the user group.   

Field Use Conditions – Rain and Sunlight 

Rain or other rigid weather conditions 
The weather conditions were stable during the course of the 
observation study, and neither rain, nor cold temperatures 
occurred. However, a smartphone application for outdoor 
use must be functional in all types of weather and as water 
affect touch screen usage, rain is identified to be a 
situational impairment. 

Low or heat temperatures 
During wintertime, low temperatures are common in 
Sweden. Nonetheless, as previously mentioned, the 
technicians do not work as often outdoors during the 
coldest winter months, i.e. they seldom work in degrees 
below zero. Due to this finding, I perceive that low 
temperatures most likely would not impair the ability for 
the technicians to interact with a mobile device. Hence, low 
temperatures is not identified to be a situational 
impairment. 

Sunlight or darkness 
During the participant observation, it was found that when 
sitting in the car’s front seat and having the windshield 
pointed towards the sun, the screens of both computers and 
mobile phones used by the technicians were not as readable 
as they should be. Bright sunlight may undoubtedly 
disturb the workers when using a field-office application 
outdoors as well. Therefore, sunlight is identified to be a 
situational impairment. 

Quiet or noisy environment 
The noisiest sounds that occurred during the participant 
observation were those produced by the technicians 
themselves when sanitizing. As the technicians would not 
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be interacting with their devices at the same time as they 
sanitize, noisy environment are not identified to be a 
situational impairment in the profession of graffiti removal. 

Distractions and divided attention 
The technicians work both in settings where it is calm and 
fairly empty of people, but also in places close to 
aggressive traffic and where people move in the close 
surroundings. The movement in the surroundings may 
provoke distractions and divided attention, factors that have 
the possibility to impair the usage of a smartphone 
application.  

However, it is found that the tasks the technicians need to 
perform when adding information to an order are repetitive 
and do not vary between orders. It can be perceived that the 
activities of adding information to a job therefore do not 
require a high level of cognition, and thereby are activities 
that most likely are not as harmed by distractions and 
divided attention that more cognitively demanding activities 
are. Hence, my interpretation is that distractions and 
divided attention caused by the surroundings are factors that 
would not severely impair the interaction between graffiti 
removal technicians and a field-office application.  

DISCUSSION 
The observation study has aimed to get an encompassing 
understanding of the field use conditions in which graffiti 
removal technicians work, the equipment and gear they use, 
and the activities they perform. The observation results 
have thereafter been used in the attempt to identify 
situational impairments that could be of importance to take 
into account when developing a future field-office 
application for the field-working group of graffiti removal 
technicians. The situational impairments identified are the 
gloves the technicians use, the fact that devices used in the 
field often are worn out, rain, and bright sunlight.  

These four identified situational impairments will affect the 
workers’ ability to interact with a smartphone to some 
extent. Hence, the statement by Andersson (2012), saying 
that field workers’ performance may suffer from the field 
conditions in which mobile IT is used, has been shown to 
also apply to graffiti removal technicians. However, 
Andersson’s assertion that sunlight or darkness, quiet or 
noisy environment, and heat or low temperature all 
influence the use of a mobile device in the field in some 
way, can be discussed. In this study, especially sound in the 
surrounding environment is being seen as a factor that most 
likely does not affect the graffiti removal technicians’ 
ability to interact with a mobile device. However, noisy 
environments may undoubtedly be an impairing factor in 
other field professions. As a consequence of this, it should 
be stressed that fieldwork should not be generalized, since 
situations and environment differ between field professions.  

If a field-office application will function as a substitute for 
today’s web-based solution in Stockholm Stad, and a 
smartphone will be the main device used by graffiti 

removal technicians in the field, it is of importance that the 
user interface of the application, as well as the conditions of 
the hardware, fit the context in which it will be used. 
Hence, I suggest that when deploying a mobile solution for 
the profession of graffiti removal, consideration should be 
given to situational impairments.  

Both the identified impairments of bright sunlight and worn 
out screens on devices are factors that are related to vision 
and will affect how well the technicians will be able to read 
the screens on their smartphones. As mentioned before, 
Harper, Yesilada and Chen (2011) found that the low vision 
difficulties people might experience when using a small 
device in a non-stationary environment can be similar to a 
visually impaired user’s difficulties when interacting with a 
computer. Low vision can include problems with low visual 
acuity, low contrast sensitivity, low color perception etc., 
which can severely impair input efficiency and 
effectiveness when interacting with a device. Having this in 
mind, the two identified factors of bright sunlight and worn 
out screens on devices can be determined to be the most 
critical factors to take into account when developing a field 
office application for graffiti removal technicians. Still, I 
suggest that actions are taken to mitigate the difficulties 
induced by all four situational impairments identified in this 
study. 

To keep smartphones used in the field intact, the hardware 
need to be better at resisting harsh fieldwork conditions 
than “normal smartphones” are. A suitable choice is 
smartphones specifically produced to be operated in tough 
conditions, i.e. phones that are water and dust proof, 
operable even when wet, and durable. Changing the 
hardware to this kind of rugged smartphone would 
contribute to the smartphone being a more long-lasting 
work tool in the profession, as well as it would mitigate 
both reading difficulties caused by broken and scratched 
screens, and the issues interacting with the touch screen 
because of rainwater.  

Regarding problems with readability caused by bright 
sunlight, most smartphones can be set to automatic 
brightness, where the screen adapts to the light in the 
surroundings. However, as hardware settings only can 
mitigate readability difficulties to some extent, it should be 
considered how the user interface could facilitate 
readability, e.g. by regarding the contrasts and colors of 
background and text.  

As the gloves used by the technicians are coarse and 
shapeless, with the purpose to function as protection, one 
can doubt that the technicians would like to operate their 
smartphones with gloves on, even if they could, e.g. if the 
gloves were specialized to function on touch screens or if a 
pen was used for the screen. One assumption is that the 
technicians would prefer to remove their gloves when 
operating an application. Hence, I argue the importance for 
the interface of the field-office application to not challenge 
the user experience. When the technicians remove their 
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gloves to use the application, the process of opening the 
order and get to the camera mode within it should go easy, 
fast, and not require too many steps.  

However, what could enable interaction with a mobile 
device when wearing gloves and overcome difficulties with 
low vision is to consider the usage of other senses than 
vision in an app for the user group. A voice user interface 
(VUI) is an example of such a solution, where it would be 
possible to interact with the system through speech. 
Nevertheless, it is necessary that a VUI is reliable and easy 
to use to be accepted by the user group, maybe especially in 
a case like this where the smartphone application is going to 
be used for work purposes.  

The argumentation of Sørensen et al. (2008), stating that 
mobile IT can improve efficiency and effectiveness of 
work, thus improve how work is accomplished, is 
something I am ready to agree with after this study. This is 
supported by the fact that the mobile solution that firm 2 
uses requires significantly less time and effort from the 
technicians than both web-based systems do. Hence, it can 
be argued that a well-functioning mobile solution for 
Stockholm Stad’s system, i.e. a field-office application, 
could make the process of finding and adding information 
to an order simpler and faster.  

In addition, to have a field-office application replacing the 
compact camera and the computer would result in fewer 
devices to bring out in the field, meaning fewer devices to 
be adapted to the specific needs of the target group of 
graffiti removal technicians. 

Research Limitations 
As the 32 hours of observation was distributed over four 
days under the course of three weeks, this study only covers 
one season of the year. Swedish weather often changes 
drastically between seasons and the profession of graffiti 
removal does also change depending on season. Therefore, 
a more encompassed understanding of the profession could 
have been attained if the study was conducted over a longer 
period of time with all seasons covered under the course of 
the study.  

Future Work 
This work identifies impairments based on a hypothetical 
future smartphone application, and can thus function as a 
foundation before developing an app for the user group. To 
continue this work, I suggest further research on how 
context and environment in which graffiti removal 
technicians work affect their ability to interact with a 
mobile information system, but after a field-office 
application is deployed in the organization.  

As briefly discussed, I perceive that there are differences in 
what situational factors affect field workers’ ability to use a 
smartphone, as field professions differ from each other. 
Therefore, another proposal for future work is to conduct 
studies similar to this but with other field professions than 
graffiti removal as the ones under investigation. It would 

add to the understanding of how situational factors can 
affect field workers’ use of mobile IT.   

CONCLUSION 
This research suggests that factors induced by the situations 
in which graffiti removal technicians work can impair the 
interaction between the technicians and a future field-office 
application. The situational impairments identified as ones 
to be taken into consideration when developing an 
application for this field working group are (1) the gloves 
the technicians use, (2) the fact that devices used in the field 
often are worn out, (3) rain, and (4) sunlight.  

As the study highlights how smartphone usage may suffer 
from the environment and context in which fieldwork is 
executed, this paper further emphasizes the importance of 
designing for non stationary use, and to consider 
characteristics of mobile workforces and mobile computing, 
when deploying mobile IT to be used in the field.  

An encompassing understanding for the profession of 
graffiti removal has been reached in the study. It has 
resulted in an insight into how a field-office application 
should function to support the graffiti removal technicians 
and cover their needs. Hence, this approach of getting an 
understanding of a field profession and becoming aware of 
possible situational impairments, can provide a foundation 
in the process of developing and designing a well-suited 
app for the user group. 
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