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Abstract 
Procuring a complex IT system is a challenge for public and 
private organizations regardless of whether they obtain a 
ready-made or customized solution. Challenges include 
proper definitions of requirements, technical implementation, 
and organizational integration. Because many user groups 
within an organization use these complex IT systems for 
different tasks, usability is multifaceted. This study explored 
the relationship between complexity and usability while 
procuring IT systems. Our research consisted of two parts: 
We conducted a case study at a Finnish public organization, 
including interviews with seven IT professionals with 
extensive experience in the procurement and implementation 
of complex IT systems. In a scoping review, we identified 
106 articles, of which 28 met the inclusion criteria and were 
included in our review. The articles, sourced from five 
databases, were peer-reviewed and published from January 
2000 to April 2023. We found that complexity is considered 
an influencing factor in procurement, but usability is not 
addressed broadly during procurement, although complexity 
is perceived as affecting usability. There is a lack of 
appropriate methods for evaluating usability while procuring 
complex IT systems. This gap stems from varying priorities 
in usability evaluation. Procurement prioritizes lightweight 
assessment and comparability, whereas evaluation of 
complex systems requires a comprehensive methodology and 
a broad perspective. Based on our findings, we propose that 
complexity needs to be evaluated within the context of 
usability during the procurement of complex IT systems by 
considering the three aspects of complexity: task, system, 
and context. 
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Introduction 
The acquisition of large information systems for use in varying contexts, such as healthcare and 
education, poses a continuing challenge. Common difficulties include proper definitions of 
requirements, technical implementation, and integration of systems into the organization. Such 
problems become more complex as the number of interested stakeholders and the functionality 
required of the system increase. In the case of public and government systems, the outcomes 
of such projects and procurement often generate broader interest and discussion. Acquisition of 
large systems poses a continuing challenge in varying contexts such as healthcare and 
education. Common difficulties include proper definitions of requirements, technical 
implementation, and integration of systems. Such problems amplify as the number of interested 
stakeholders and the functionality required of the system increase. Due to these factors, there 
appears to be a disconnection between the process to procure systems and ensuring those 
systems will be usable for the end user. In order to address this disconnect, processes and 
activities need to be modelled and developed. To do so, focus in research and practice is 
required. Procurement, especially public procurement, is an important process needing 
improvement. 

Procurement is the process through which organizations buy goods and services. Procurement 
can also be thought of as an instrument for achieving organizational change because large IT 
systems affect multiple organizational processes and work practices (Po-An Hsieh & Wang, 
2007). The need for a new IT system often arises from the desire to enable new and more 
efficient ways of working. For the new IT system to generate financial benefits or save 
resources, it must function properly and fit its intended purpose. The end users must be able to 
complete their tasks with it. Hertzum (2021) reflects on previous studies with results that show 
organizational change is sociotechnical in nature. Implementing new ways of working requires 
more than technology; it entails adoption at both management and user levels. If users do not 
adopt a new system, both that system and its deployment in the organization will fail, leading to 
a situation in which the planned benefits will not be realized. 

Although the procurement process can be considered complete once the new system is set up, 
the whole process will amount to nothing if users are unable to do their work with the system. 
This perspective on procurement highlights the importance of considering usability, user 
experience, and accessibility throughout the process. 

Potential service providers submit their proposals to the procuring organization during the 
tendering process. The tendering process, by design, weighs the advantages and disadvantages 
of different options offered by competing vendors; comparison is inherent. For functional 
requirements, this process may be straightforward. Does a system fulfill the required function or 
not? For quality requirements, such as usability, comparability becomes more abstract. 
Requiring the “system [to] be usable” is difficult to express in numerical terms, whereas a 
rudimentary requirement such as “the user must be able to fill form x in timespan y” can be 
roughly evaluated in terms of whether it is completed or unfinished (Carey, 1991).  

Despite the apparent importance of acquiring useful and usable software, public-sector 
challenges with usability in large organizations with complex IT systems seem to generate 
constant discussion and even headlines in the media. This can be partly traced back to 
managing usability requirements in procurement (Lehtonen et al., 2010). As such, these 
problems are not limited to usability requirements but seem to apply to requirement 
specifications in general, which pose the top major challenge in procurement, as pointed out by 
procurement specialists in Norway (Moe & Päivärinta, 2011). Existing literature regarding 
usability in procurement appears limited, but the importance of non-functional quality 
requirements, including usability, has been highlighted (for example, Carey, 1991; Lauesen, 
1998). 

 

Background on Procurement 
Different regulations apply to the procurement process, depending on whether the procuring 
organization belongs to the public or the private sector (Strand et al., 2011). While regulations 
vary among countries, some basic principles can be defined. The procurement phases can be 
generalized as follows: Identify a need and define the requirements; Perform a market analysis; 
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Submit a call for tenders; Evaluate and select vendors; Negotiate the terms, and; Finalize the 
purchase (Directive 2014/24/EU of the European Parliament and of the Council of 26 February 
2014 on Public Procurement and Repealing Directive 2004/18/EC, 2014; Novack & Simco, 
1991). Specific regulations apply to public organizations to ensure a transparent and unbiased 
process, for example, in the European Union (EU) (Directive 2014/24/EU of the European 
Parliament and of the Council of 26 February 2014 on Public Procurement and Repealing 
Directive 2004/18/EC, 2014) and the USA (Federal Acquisition Regulation [FAR], 2019). The EU 
legislation also defines different types of procurement procedures, providing a good example of 
a typical procurement project (Figure 1). A call for tenders can include both functional and non-
functional requirements. 

 
Figure 1. Open tendering procedure (adapted from Moe et al., 2017). 

Some studies regarding usability in procurement have been published. In one of the earlier case 
studies, Artman (2002) found that the procurer and the vendor were unable to discuss usability 
in general because they had completely different understandings of the topic and its related 
goals. This difference in interpretation was partly attributed to the varying positions and areas 
of expertise of the people involved in the procurement process. A decade later, Lehtonen et al. 
(2010) reported the poor state of usability requirements in procurement; out of more than 40 
analyzed cases, usability requirements were found in six categories, but not a single call-for-
tender included true usability requirements. The researchers noted a few cases in which 
usability requirements were identified but placed under the category of “the system must be 
usable.”  

While the findings by Artman (2002) and Lehtonen et al. (2010) did not provide a positive 
outlook regarding the state of usability in procurement, Riihiaho et al. (2015) reported 
successfully incorporating usability testing in the public tendering process. By defining the 
minimum level of usability of candidate systems and then testing it, they were able to make 
informed and justifiable decisions regarding the selection of a complex IT system (Riihiaho et 
al., 2015). Moe and Päivärinta (2011) described the findings on organizational change in IT 
procurement in their panel discussions. For instance, in the public sector, the “change of work 
processes and benefits realization” was regarded as one of the top procurement challenges 
(Moe & Päivärinta, 2011, p. 411).  

Complexity of IT Systems 
Originally used in ecology, the term complexity has later been applied to numerous fields 
(Turner & Baker, 2019). According to Po-An Hsieh and Wang (2007), complex IT systems are 
large organizational systems that streamline business processes across various functional 
departments. This definition brings into focus the importance of considering usability during 
procurement. Based on their definition, organizational change and the ways of working are 
interlinked with IT systems; if a complex system is defined as “integrating and streamlining 
business processes,” acquiring new systems must affect such processes (Po-An Hsieh & Wang, 
2007, p. 216). 

In the usability context, complexity can be examined through the lens of either the system or 
the work being done. Zou et al. (2018) investigated how complexity manifested in product–
service systems. They outlined four aspects: multiplicity, diversity, interdependence, and 
variability. All these factors describe the states of units, subsystems, and actors related to the 
product–service systems and thus do not fall under the categories of either work or system but 
provide a framework for both. 

Mirel (2004) presents the idea of complex problem solving and how this type of work 
fundamentally differs from linear work in which tasks are easy to define and results are easy to 
evaluate: Complex problem solving involves large amounts of data, uncertainty, and high-order 
analyses that require interpretation and sensemaking of relationships in the data. This idea has 
been further explored by Redish (2007), who claims that the nature of complex problem-solving 
evidently leads to the fact that the usability of such work cannot be evaluated using traditional 
methods, which often rely on linear and well-defined tasks. Referring to both Mirel (2004) and 
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Redish (2007), Albers (2011) argues that, in the usability context, examining how complexity  
manifests in practice is more beneficial than its exact definition. Still (2011) proposes that an 
efficient way to acknowledge complexity is by examining the usability context. 

These concepts by Mirel (2004) and Redish (2007) can also be found in industrial fields where 
the processes do not only involve singular IT systems but a wide array of other instruments. 
This kind of system-wide usability has been studied in control-room environments of maritime 
operations (Pan et al., 2015) and nuclear power plants (Savioja & Norros, 2013). In both 
instances, the authors acknowledge that to evaluate the usability of the whole system, it is not 
enough to evaluate only singular parts. 

It seems that complexity has not gained a lot of discussion in the usability field. While it is 
impossible to determine the exact reason for this, the wide array of definitions and the abstract 
nature of complexity might play a role. To study and discuss the relation between complexity 
and usability, it is useful to examine the associated characteristics. Three common aspects 
relevant to the often-used definitions of usability can be identified from these ideas of 
complexity in relation to IT systems. These aspects are task, system, and context (Hertzum, 
2021; International Organization for Standardization, 2018; Nielsen, 1994). Task refers to the 
complexity of users’ work. System pertains to the complexity of the technical IT system and 
how that complexity affects its use. Context considers aspects in user’s surroundings that are 
not directly connected to the system or tasks. 

Aim of the Article 
In this paper, we explore how usability has been and can be considered in the procurement of 
complex IT systems. We focus on the procurement process and the integration of usability 
aspects into it, such as end-user task definitions, usability requirement elicitation, and usability 
evaluation. According to the studies conducted by Mirel (2004) and Redish (2007), who address 
usability and complex problem solving, to successfully evaluate the usability of complex IT 
systems, the methodology must be reconsidered. Therefore, a complex IT system’s usability 
cannot be evaluated by purely examining simple linear tasks and use cases. In this article, we 
approach our research question from two perspectives: 1) a case study of a public 
organization’s experiences with integrating usability into the procurement of complex IT 
systems and 2) a scoping review of how complexity has been acknowledged in the existing 
academic literature regarding usability in procurement. Our aim is to increase the understanding 
of complexity and how usability can be considered in practice when procuring complex IT 
systems. 

 

Methods 
This research consists of two parts: a case study followed by a scoping review. Although the 
order of the research we conducted is uncommon, our initial target was to briefly review the 
background literature and then study how these issues had been addressed in practice. 
However, after the initial background search was done for the case study, we realized that we 
needed to conduct a broader scoping review on usability and complexity in procurement to 
ensure we hadn’t missed anything. 

Case Study 
We conducted an empirical study to approach the research question from a practical viewpoint. 
Our aim was to research IT professionals’ experiences and views about complexity and usability 
in IT procurement. 

Participants and Study Procedure 
We selected a Finnish university’s internal IT unit for the case study. Their staff are experienced 
in complex IT system procurement. We used semi-structured interviews, which allowed 
exploration and improvisation in the context of a multifaceted topic in which the experiences 
and knowledge of the interviewees might differ (Runeson & Höst, 2009). We recruited the 
participants based on the following criteria: 1) experience with procurement, 2) worked on an IT 
system in some capacity at the organization, and 3) able to describe how the procurement 
processes within the organization had been developed over time based on each participant’s 
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own experience. We decided not to restrict the criteria to a specific role, such as architect, 
procurer, or developer, because we knew in advance that finding suitable participants would be 
difficult due to the limited total number of possible participants at the organization. We wanted 
to interview people with diverse backgrounds regarding the same topic, predicting that 
professionals would have varying conceptions of abstract themes such as complexity. 

The semi-structured interview questions revolved around three themes: complexity, usability, 
and procurement. The interview guide was used to steer the conversation by first asking 
background questions regarding the participant’s position at the company, then asking 
questions on the themes, including leading questions and more detailed questions (Table 1). We 
conducted a pilot interview before the actual interviews to ensure sufficient clarity and structure 
of the questions. 

Table 1. Interview Themes and Main Questions 

Topic Questions 

Complexity In your own words, what is the IT environment like at this organization? 

What do you think: Does the complexity of the organization’s IT systems 
affect their usability? 

Usability How would you describe the usability of the organization’s IT systems in 
general at the moment? 

What do you think are the biggest challenges regarding usability in your 
current work? 

Procurement In the procurement projects in which you have participated, how has usability 
been taken into account during tendering? 

Do you think that the definition of usability requirements for tendering 
purposes has led to a better outcome? 

 

One of the authors (TS) conducted the interviews in August 2022. The research data consisted 
of interviews with seven IT professionals working at the organization. All participants had over a 
decade of experience in varying roles at the organization. Their roles were related to the overall 
IT architecture, management of IT functions at the organization, or development and 
maintenance of a complex IT system. Five of the seven interviewees had previous experience 
with procurement within the organization, and the other two had worked directly on 
implementing and developing the procured major IT systems. One researcher conducted all 
interviews remotely via Microsoft™ Teams™ while video recorded and transcribing them for the 
data analysis. 

Data Analysis 
The data analysis followed the principles and seven steps of the thematic analysis method 
(Braun & Clarke, 2006). The analysis can be described as a mix of inductive and deductive 
approaches (Skjott Linneberg & Korsgaard, 2019) due to its distinct areas of focus. Initially, we 
categorized 413 codes into 18 themes, which included some overlapping codes. Next, we 
reviewed and named the themes by utilizing affinity diagramming (Beyer & Holtzblatt, 1997; 
Hartson et al., 2001). The final iteration of the analysis, in which we merged the overlapping 
codes and similar themes, included six themes in total: 1) complexity, 2) system-wide usability, 
3) users’ input, 4) organizational processes, 5) usability in procurement, and 6) system 
usability. 

Scoping Review 
We conducted a scoping review after the case study to better understand whether complexity 
has been discussed in existing research that addresses usability in procurement. The review 
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process mainly followed the PRISMA guidelines (Tricco et al., 2018). To supplement our main 
research question (how can usability be considered in the procurement of complex IT systems), 
we focused on the following sub-questions:  

• Has complexity (or have some aspects of it) been mentioned in the article? 

• Has complexity (or have some aspects of it) been recognized as a factor influencing 
procurement?  

• Has complexity (or have some aspects of it) been recognized as a factor influencing 
usability or UX?  

• How has complexity been considered in procurement? Are there recommendations 

Search and Selection of Articles 
We searched for peer-reviewed academic articles (published from January 2000 to April 2023) 
that discussed the role of usability in procurement. We chose this time range because IT 
environments, IT systems, and their procurement have changed over the past two decades. We 
decided to include “UX” as a search term in addition to “usability” because the terms are closely 
related, and in some articles, the terms are used in parallel. Furthermore, we wanted to ensure 
that we would find all relevant articles for our review despite the terminology used. 

Table 2. Inclusion and Exclusion Criteria for the Scoping Review 

Inclusion criteria Exclusion criteria 

Article written in English Does not discuss procurement 

Published from January 2000 to April 2023 Does not discuss usability or UX 

Peer-reviewed, sufficiently long (more than two 
pages) academic article (published in a journal 
or in conference proceedings) that includes 
academic references 

Does not discuss procurement of IT systems 
or software 

Includes the term(s) procurement, selection, 
and/or acquisition 

 

Includes the term(s) usability and/or UX   
 

Three researchers (MT, KS, and JV) searched four databases (ACM Digital Library, IEEE Explore, 
Scopus, and ScienceDirect) from February to April 2023. We also searched Google Scholar™ to 
see if we could find additional articles.  

In the identification phase, our search targeted titles, abstracts, and keywords. The main search 
terms were “(procurement OR acquisition OR selection) AND (usability OR UX)”. However, for 
cases in which the first search produced over 400 results, we narrowed the search either by 
focusing on the title or adding the search string “system OR service OR IT”. There were 
variations due to some differences in the search options in the databases, such as when the 
search could only be conducted in full text or by title. Table 3 lists the exact search phrases per 
database and the resulting number of articles during the identification phase. 
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Table 3. Search Strings and Results in Each Database 

Source Search string 1 Results Search string 2 Results 

ACM 
Digital 
Library 

Title, abstract, keywords, 2000–
2023(02): 
(procurement OR acquisition OR 
selection) AND (usability OR UX) 

46   

IEEE 
Explore 

Title, abstract, 2000–2023:  
procurement AND (usability OR 
UX) 
selection AND (usability OR UX) 
acquisition AND (usability OR 
UX) 

745 Title, abstract, 2000–2023:  
procurement AND (usability OR 
UX) 
selection AND (usability OR UX) 
acquisition AND (usability OR 
UX) 
 
AND  
 
the title includes ‘system’ OR ‘IT’ 
OR ‘software’ 

175 

Scopus (TITLE-ABS-
KEY ( (procurement OR acquisiti
on) AND (usability OR UX) ) AND
 PUBYEAR > 1999) AND TITLE ( 
(system OR software OR 
IT) ) AND (LIMIT-
TO (PUBSTAGE, “final”) ) AND 
(LIMIT-TO (DOCTYPE, “cp”) OR 
LIMIT-TO (DOCTYPE, “ar”) OR 
LIMIT-TO (DOCTYPE, “ch”) ) 
AND (LIMIT-TO (LANGUAGE, 
“English”) )  

426 (TITLE-ABS-
KEY (usability OR UX) AND 
TITLE (selection) AND PUBYEAR 
> 1999) AND TITLE ( ( system 
OR software OR IT) ) AND 
(LIMIT-TO (PUBSTAGE, “final”) ) 
AND (LIMIT-TO (DOCTYPE, “cp”) 
OR LIMIT-TO (DOCTYPE, “ar”) 
OR LIMIT-TO (DOCTYPE, “ch”) ) 
AND (LIMIT-TO (LANGUAGE, 
“English”) )  

66 

Science 
Direct 

(procurement OR acquisition OR 
selection) AND (usability OR UX) 

1   

Google 
Scholar 

All in title: (procurement OR 
acquisition OR selection) AND 
(usability OR UX) AND (system 
OR software OR IT) 

64   

In Scopus, we conducted two separate searches, but in IEEE Explore, we conducted the second 
search based on the results of the first search. 

 

After obtaining a list of articles from each source, we listed the articles in a spreadsheet. Then, 
during the screening phase, we reviewed the articles by their titles and placed each under one 
of the three categories: yes, no, or maybe. The three researchers then discussed the articles 
under the maybe category and either included them in the following stage or excluded them 
based on their titles. Next, removing the duplicates resulted in 106 articles that were 
subsequently reviewed, based on their abstracts, in the eligibility phase. The screening stages 
are presented in Figure 2. 
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Figure 2. The different stages of the scoping review’s selection process based on each 
database. 

In the eligibility phase, the 106 articles were divided among the three researchers for the 
abstract review. During this phase, we selected the articles that discussed usability or UX in 
software or IT system procurement. In unclear cases, we again discussed the abstracts and 
decided whether they should be included in or excluded from the next stage (selection for full-
article analysis), which yielded 25 articles. During this eligibility phase, we also discovered three 
additional relevant articles, resulting in a total of 28 articles. 

The three researchers participated in reviewing the full articles. Two of the three researchers 
read each of the 28 articles left after the screening process. Both researchers answered the 
research sub-questions independently and then discussed and combined their results. The final 
list of the 28 reviewed articles is in Appendix A. 

 

Results 
Case Study 
We present the case study results under six themes: complexity, system-wide usability, users’ 
input, organizational processes, usability in procurement, and system usability. 

Complexity 
The participants had differing views on the nature of complexity in the organization. All 
participants agreed that the IT environment at the organization could be considered complex, 
but they had varying reasons for this. The more technically oriented participants described 
factors such as the number of systems in use and the mixing of legacy systems with new 
systems. In contrast, the participants in managerial roles described complexity as resulting from 
the size of the organization, the diverse needs of the stakeholders, and the varying processes 
leading to the procurement of IT systems.  

When considering the use of the terms complex versus complexity in the interviews, we first 
need to highlight that the interviews were held in Finnish, so there might be some misalignment 
with the English terminology. There was no general definition of complexity that would have 
emerged from the interviews or a single item that was highlighted when describing the 
complexity of the environment. The interviewees sometimes used complexity as a synonym for 
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complicated, but in general, this was not the case. Rather, they described similar aspects as the 
literature: number of systems or users, organization, and time. Notably, complexity was very 
rarely mentioned in the context of users’ tasks. 

System-Wide Usability 
When discussing usability from the perspective of all systems required to complete work tasks, 
the participants uniformly described the overall experience at the organizational level as lacking 
in quality. They identified specific problems, such as the difficulty in choosing the correct tool for 
a task and the limitations imposed on usability by legislation regarding security. A notable 
limitation of system-wide usability was the interaction of ready-made systems. More precisely, a 
participant identified the problem as the varying logics of the user interfaces in different 
systems. Some interviewees wondered whether other existing systems should be considered 
when procuring a new IT system. One of the technically inclined participants discussed how 
such cross-functionality and integration were considered quite extensively, in a purely technical 
sense, such as in the case of data flow. The participants mentioned that making similar 
considerations for usability would be quite difficult. However, they could not elaborate as to why 
because this had not been done previously at the organization. 

Users’ Input 
The discussion regarding new systems and ensuring usability indicated a lack of user 
involvement during procurement. Some interviewees perceived this as a fault on the 
organization’s part, meaning that users’ input should be considered more strongly during 
procurement. In contrast, an interviewee expressed the opinion that the organization should not 
directly involve singular users in such processes because the interviewee believed that the users 
might have opinions that did not reflect the real needs of the wider user base. Most participants 
thought defining the users’ tasks and work processes was straightforward, but mapping and 
documenting them was not done systematically at the organization. Regarding users’ input, an 
interviewee who had participated in implementing a procured complex IT system mentioned 
that the specifications at the procurement phase consisted of a minimum viable product, and it 
was known from the start that most of the user paths and features would be implemented after 
procurement. In this context, the participant explained that they believed that users’ needs 
would be at least partly carried over because implementing the new system mainly focused on 
replicating the features of the old one being replaced. The participant elaborated that the 
previous system had been iterated and improved for a very long time according to the users’ 
wishes and that even though the system was new, the use cases were not.  

Organizational Processes 
The discussions directly related to this theme brought up points regarding organizational change 
and how acquiring a new IT system could be an opportunity to re-evaluate and change an 
organizational process. However, the participants also mentioned that IT systems could impose 
limitations on how certain processes should be done. While this theme came up least among the 
six, it was implied in the context of other themes. For example, multiple interviewees perceived 
the number of differing processes for similar tasks within the organization to be a source of 
complexity and a limitation to system-wide usability.  

Usability in Procurement 
The participants did not regard usability in the procurement process as a priority. According to 
them, including usability requirements had the main advantages of mandating the vendor to 
provide a demonstration and allowing the procuring organization to disregard vendors that 
failed to demonstrate even the “base level of usability” of the solution. Additionally, the 
participants often mentioned that the solutions being purchased were often customizable, 
meaning that it would be easier to buy a platform that could cover multiple needs and, after the 
strenuous procurement process, hone the exact features and use cases. With both aspects, the 
participants stated that the procurement process consumed a lot of resources, as mentioned by 
one who had played a key role in multiple procurement projects: “I don’t think we have the 
resources to define or analyze usability. We need external evaluators. Most of us are not 
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usability experts.” For the organization, it was more beneficial to complete the process as 
quickly as possible and iron out the details later.  

System Usability 
This theme mainly consisted of findings on how usability evaluation was conducted during 
procurement at the organization. According to the participants, in most cases, the process 
included heuristic evaluations of approximately three main use cases described in the request 
for tenders. External evaluators conducted these. The procurement team defined the use cases 
in tandem with the organizational department for which the upcoming IT systems were being 
acquired. An interviewee with extensive experience in procurement projects said that, in most 
cases, end users were not consulted when the use cases were being defined. When discussing 
the roles of usability and complexity in procurement, one participant claimed, “...the most 
important thing is the minimum-level [usability] so that we don’t need to pick the cheapest 
option. Especially if [the candidate system] is unusable. And so, in the overall evaluation, if it 
has better usability, it can be more expensive.” By this, the interviewee pointed out, if there are 
no quality criteria for usability, the price might be the only deciding factor. 

Scoping Review 
We present the results of our scoping review under four themes: complexity or its aspects, 
complexity as a factor influencing procurement or usability, considerations of complexity in 
previous studies, and recommendations for considering complexity in procurement. A synthesis 
of the review follows.  

Complexity or Its Aspects 
Of the 28 reviewed articles, 12 mentioned the term “complexity.” In 13 articles, some aspects 
of complexity (task, system, and context) were mentioned, although complexity as a term 
might not have been discussed by all. Eight articles (Artman & Zällh, 2005; Borycki & 
Kushniruk, 2023; Dawood et al., 2023; Grier, 2013; Krause & De Lusignan, 2010; Kushniruk et 
al., 2010; Lee et al., 2016; Tyllinen et al., 2016) discussed complexity, procurement, and 
usability. Four articles (Cajander et al., 2007; Carvallo et al., 2003; Fumagalli et al., 2019; 
Hardless & Jaffar, 2011) in some way addressed all of these but did not discuss their relations. 
One article (Markensten & Artman, 2004) discussed some aspects of complexity without 
specifically mentioning complexity. Table 4 summarizes which articles discussed complexity or 
one of its aspects. 

Table 4. Articles Discussing Complexity  

Topic Articles 

Complexity Artman and Zällh (2005); Borycki and Kushniruk (2023); Cajander 
et al. (2007); Carvallo et al. (2003); Dawood et al. (2023); 
Fumagalli et al. (2019); Grier (2013); Hardless and Jaffar (2011); 
Krause and De Lusignan (2010); Kushniruk et al. (2010); Lee et al. 
(2016); Tyllinen et al. (2016) 

Aspect: Task Artman and Zällh (2005); Cajander et al. (2007); Kushniruk et al. 
(2010); Tyllinen et al. (2016) 

Aspect: System Artman and Zällh (2005); Cajander et al. (2007); Fumagalli et al. 
(2019); Grier (2013); Hardless and Jaffar (2011); Krause and De 
Lusignan (2010); Kushniruk et al. (2010); Lee et al. (2016); 
Markensten and Artman (2004); Mehdiyev (2022); Tyllinen et al. 
(2016) 

Aspect: Context Artman and Zällh (2005); Cajander et al. (2007); Dawood et al. 
(2023); Hardless and Jaffar (2011); Krause and De Lusignan 
(2010); Kushniruk et al. (2010); Lee et al. (2016); Markensten and 
Artman (2004); Tyllinen et al. (2016) 
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Grier (2013) noted that “complex systems” might be connected to others offered by different 
providers. Fumagelli et al. (2019) concluded that in complex systems, it would be more 
important to find one that fit the organization’s goals rather than the system with the best 
technical performance. 

Grier (2013) discussed complex tasks, for example, stating that to perform one task, a user 
might need several systems developed by different providers. Tyllinen et al. (2016) noted that 
complex scenarios (tasks) would require experiences with the candidate systems that could be 
reported. 

In the articles, discussions about complexity referred to the complexity of the systems and the 
complexity of usage environments. The articles represented a broad range of disciplines and 
sectors. The most often discussed sector was healthcare (Borycki & Kushniruk, 2023; Krause & 
De Lusignan, 2010; Kushniruk et al., 2010; Lee et al., 2016; Tyllinen et al., 2016), alongside 
examples of military systems (Grier, 2013), a taxi dispatch system (Artman & Zällh, 2005), and 
a learning management system (LMS) (Dawood et al., 2023).  

When considering the healthcare sector, complexity was discussed in several contexts. 
Kushniruk et al. (2010) discussed the complex hospital environments and their complex 
workflows, as well as the organizations’ complexity. They also acknowledged the complexity of 
usage scenarios. Krause and De Lusignan (2010) noted the complexity of the clinical 
environment, as well as the IT system’s complexity and how it affected the decision-making 
process in procurement, making it difficult to involve the user community. Tyllinen et al. (2016) 
recognized how usability evaluation of complex IT systems affected the procurement of these 
systems in healthcare. They also mentioned the need for more cost-efficient approaches that 
would balance the variety of usage scenarios, user roles, and workflows that need to be 
evaluated with the limited resources in procurement. Furthermore, Lee et al. (2016) explained 
the complexity of joint procurements of several organizations (in the context of hospital 
systems, for example, electronic health record [EHR] systems) and the complexity of the IT 
systems.  

Regarding other contexts, Grier (2013) described the procurement process of military systems 
and the systems themselves as complex. They stated that the operational test-and-evaluation 
phase of the procurement process was less controlled and more complex than a standard 
usability evaluation (for example, when utilizing standardized usability questionnaires). Dawood 
et al. (2023) identified that often complex systems are used by many different user groups 
whose perspectives on the system differ and need to be considered in the selection. They 
argued that the selection process of such systems, in their case an LMS, is a multicriteria 
decision making problem, and proposed a usability evaluation framework that takes these 
different user perspectives into account when weighing and ranking the alternatives. 

Complexity as a Factor Influencing Procurement or Usability 
In general, only a few articles explicitly discussed complexity as a factor influencing 
procurement or usability. Artman and Zällh (2005) stated that complexity affected usability. Lee 
et al. (2016) noted that the complexity of the procurement process and the contract limitations 
were perceived as influencing usability. 

Considerations of Complexity in Previous Studies  
At a more general level, we examined how complexity was considered in the articles. We found 
that in studying the evaluation of industrial simulation software, Fumagalli et al. (2019) noted 
that the tool’s level of complexity was perceived as representing the complexity of the 
production system. In the context of military environments, Grier (2013) noted that military 
systems comprised complex systems connected with other complex systems.  

Regarding how usability had been addressed in the context of complex systems, complexity was 
viewed as a factor that posed challenges by affecting the system's usability, making usability 
work more difficult, or disregarding users when procuring or developing complex systems. Lee 
et al. (2016) identified complexity as a factor that made it more difficult to produce a usable 
system. Kushniruk et al. (2010) recognized EHR systems, work tasks, and organizational needs 
as complex, which affected the system's usability and the procurement process. Borycki and 
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Kushniruk (2023) observed that a centralized certification of a vendor product did not 
necessarily indicate a system as learnable, easy to use, efficient, and safe when deployed in a 
healthcare setting, and Krause and De Lusignan (2010) acknowledged that decisions on 
procuring a complex system were made without contact with the users and that the 
requirements could not be changed. Tyllinen et al. (2016) pointed out the lack of methods for 
evaluating the usability of complex systems, which affected the procurement process. Dawood 
et al. (2021) noted that complex systems had many types of users and addressing one’s 
perspective inevitably challenged those of other user types, leading to an ill-advised decision in 
the selection process. 

On the positive side, Cajander et al. (2007) reported that the analysis techniques intended for 
commercial off-the-shelf systems were also suitable for complex systems when the context of 
use was acknowledged. Tyllinen et al. (2016) brought up the complexity of both the 
environment and tasks as elements of the usability evaluation method that they had developed. 

Recommendations for Considering Complexity in Procurement 
Our last research questions for the scoping review focused on the recommendations related to 
complexity, procurement, and usability. Previous research pointed out usability as important for 
the smooth operations of a complex system (Artman & Zällh, 2005). While technical certification 
does not assure usability, human factors should be considered during procurement (Borycki & 
Kushniruk, 2023). Kushniruk et al. (2010) also recommended an evidence-based inspection 
system instead of a demonstration in front of a panel, which is a common practice, at least in 
healthcare systems’ procurements. Lastly, Dawood et al. (2021) proposed a usability evaluation 
framework for scoring several criteria in software selection. 

When developing complex IT systems, several evaluations are needed to create a usable 
system, and usability must be considered at an early stage (Artman & Zällh, 2005). 
Additionally, the focus should be on the use cases of the system, instead of its functions 
(Krause & De Lusignan, 2010) and on written specifications (Cajander et al., 2007). 

Future research should pay attention to intra-organization-related aspects (Hardless & Jaffar, 
2011) and new methods for evaluating usability in procurement (Tyllinen et al., 2016). 

Synthesis 
To summarize our scoping review, we observed that usability and complexity had seldomly been 
addressed in the context of procuring IT systems, and even then, not in a thorough way. Some 
articles (Artman & Zällh, 2005; Borycki & Kushniruk, 2023; Dawood et al., 2023; Grier, 2013; 
Krause & De Lusignan, 2010; Kushniruk et al., 2010; Lee et al., 2016; Tyllinen et al., 2016) 
addressed this combination and noted that usability should be considered when procuring 
complex IT systems (Artman & Zällh, 2005; Borycki & Kushniruk, 2023). Some researchers also 
pointed out that it would require special attention in the evaluation process ( Artman & Zällh, 
2005; Kushniruk et al., 2010, Dawood et al., 2023) as well as modified usability evaluation 
methods (Tyllinen et al., 2016). 

 

Discussion and Conclusions 
The general consensus is that, when discussing complexity in relation to usability, complexity 
often indicates increased difficulty due to the large number of related factors and aspects 
requiring consideration. Earlier research suggested that in some cases, the system, the tasks, 
or the environment had been noted as complex (Artman & Zällh, 2005; Grier, 2013; Kushniruk 
et al., 2010); however, the relationship among these aspects had not been broadly considered. 
Given the increasing complexity of IT systems and challenges in the successful procurement and 
implementation of such systems in organizations, our aim was to research how usability had 
been and could be considered in the procurement of complex IT systems. 

Main Findings 
Based on the findings of our study, usability has not been widely considered in the context of 
procuring complex IT systems. Based on our scoping review, the complexity of both the system 
and the context have been identified as relevant factors when procuring an IT system. During 
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procurement, complexity has been taken into account in a limited way in relation to usability 
and only in contexts involving regulation and clearly defined work processes. Only one article 
(Artman & Zällh, 2005) directly considered complexity as a factor affecting usability. In other 
articles that took complexity into account, this relationship was not explicitly stated but implied 
by focusing on specific aspects, such as the context of the system. Interestingly, all the 
procurement experts in our case study’s organization were ready to claim that complexity 
affected usability.  

Another important finding was the lack of approaches and appropriate methods for evaluating 
the usability of complex IT systems during procurement. Our case study highlighted the role of 
usability in procurement from a limited perspective. This question arises: Will usability 
evaluation during procurement provide valid results in relation to the outcome of the 
procurement if complexity has not been considered? Furthermore, how can complexity be truly 
considered if using an elaborate and extensive usability evaluation methodology (as complex 
systems require) is not necessarily compatible with the procurement process? 

Although the case study and some of the articles in the scoping review acknowledged the 
connection between complexity and usability, our case study suggests that the role of usability 
requirements in tendering is not intended to ensure that the quality of the acquired product is 
as good as it can be. Instead, usability requirements and evaluations are applied to establish a 
“base level” of usability, which can then be used to disregard vendors who are unable to 
produce a demonstration. The role of usability is diminished at this stage and postponed until 
implementation. However, when acquiring ready-made IT systems, the system development 
phase is completed before procurement. This brings up the question of whether this strategy is 
viable. 

To accurately evaluate the usability of a complex system in procurement, including the context 
and the tasks related to it, the approach used in the evaluation should more thoroughly 
consider all three aspects of complexity –task, system, and context. Based on our findings, such 
a comprehensive and reliable usability evaluation approach to complex IT systems seems 
counterintuitive to other procurement goals. Existing literature confirms this contradiction; 
traditional usability evaluation methods do not seem to support evaluating complex IT systems 
(Redish, 2007). Usability evaluation in a complex context, such as that of industrial control 
rooms, requires the development of an extensive and elaborate methodology (Savioja, 2014). 
These heavy and time-consuming methods are unsuitable for procurements, where cost-
effective methods are needed. The traditional usability evaluation methodology and the process 
for including these evaluations in procurement have been further developed for the context of 
health and social welfare IT systems (Tyllinen, 2023). To evaluate complex IT systems in a 
manner that takes into account the actual use environment and users’ real-life work, a more 
extensive methodology should be considered and developed (Pan et al., 2015; Savioja & 
Norros, 2013; Still, 2011) also for procurement (Tyllinen, 2023). In this study, we also pointed 
out that during procurement, when usability evaluation is used to compare systems (Dawood et 
al., 2023; Tyllinen et al., 2016), the methodology should be kept as light and efficient as 
possible. What the exact methods would be that suit this context (procurement of complex IT 
systems) remains an area for future research. 

Reflection: Aspects of Complexity 
Based on the background literature, we identified three aspects of complexity relating to 
usability: task, system, and context (Hertzum, 2021; International Organizatizon for 
Standardization, 2018; Nielsen, 1994). The complexity of the users’ work is captured by the 
aspect of “task,” which entails complex problem-solving, lack of structure, and complexity of 
information. “System” describes the technical complexity of the IT system environment 
affecting its use. “Context” involves factors outside the other two, such as social relationships 
and the physical environment. Based on the literature, the domains that consider the 
complexity of tasks are highly regulated, namely the military and healthcare, where work 
processes are well defined by the necessity of adhering to regulations. Based on existing 
literature, our categorizations of complexity and usability suggest that the concepts have some 
common characteristics. Figure 3 presents the three aspects of complexity and examples of 
what kinds of issues increase complexity. It also includes issues of how they have been 
perceived in procurement based on our scoping review. In Figure 3, we also mapped three 
examples of domains: healthcare, the military, and the case study (representing an educational 
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environment), which are complex for different reasons. In healthcare, tasks and the context are 
complex, whereas in the case study of an educational environment, complexity is caused by the 
system and the context. In the military environment all—the task, system and context—can be 
complex. 

The usability of complex systems can be viewed through these three aspects. In practice, 
understanding these aspects can help focus usability evaluations during procurement and define 
user requirements for the relevant aspect of complexity. This helps recognize the most 
significant use cases and brings them into the evaluations during procurements. Thus, users’ 
broader goals can be considered instead of focusing on distinct user tasks and activities. 
Furthermore, the requirements caused by the context can be better identified as related to 
complexity. To conclude, utilizing these three aspects can help recognize the meaningful larger 
entities that can be used to focus human-centered design activities. The concrete activities and 
methods need to be concentrated on in future research. 

 

Figure 3. Aspects of complexity mapped to the examples of domains. 

 

Limitations 
Our study’s limitations are mostly related to its scope. Contrary to the usual sequence, we 
conducted the case study before the scoping review. This approach led to minor terminology 
inconsistencies, such as the phrase “system-wide usability.” Additionally, the aspects of 
complexity, which we employed in our analysis of the scoping review, originated partly during 
the case study. For this reason, our thematic discussions with the IT professionals did not touch 
on the aspects of complexity. After our scoping review, it also became clear that this research 
would have benefited from a larger sample size of organizations. 

Conclusion 
We conducted a case study and a scoping review to understand usability during the 
procurement of complex IT systems. We discovered that complexity has been considered a 
factor influencing procurement, but usability has not been broadly addressed, although 
complexity is perceived as affecting usability. There is a lack of appropriate methods for 
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evaluating usability when procuring complex IT systems. The reason might arise from differing 
priorities between usability evaluation in procurement and usability evaluation of complex IT 
systems. The former prioritizes lightweight evaluation and comparability, whereas the latter 
often requires extensive methodology and a broad scope. Based on our findings, we propose 
that complexity, in the context of usability, should be evaluated by considering three aspects of 
complexity: task, system, and context. We have mapped the issues affecting usability and 
procurement regarding these three aspects. 

Tips for Usability Practitioners 
• Technical compatibility with the existing IT architecture does not guarantee that the 

new system will have high usability or provide a pleasant experience for the end users.  
• Including well-defined usability requirements in tendering can provide a tangible basis 

for comparative evaluation, especially in the context of public procurement processes. 
• Acknowledging only linear and easily definable use cases might lead to a lack of 

understanding about the usability of a complex IT system. 
• The relevant aspects of complexity should be recognized for each case to help identify 

and focus on the most significant use cases when determining the requirements and 
constructing usability evaluations for the procurement process. 

• Usability practitioners should consider the existing IT architecture and appropriate 
methods for using evaluation tools when defining usability evaluation criteria for the 
procurement of complex IT systems. 
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