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Abstract 

 

In the last decade, a Human-Centered Design(HCD) approach has been considered as the best way 

for designing interfaces that suit the needs of the user. But this approach does not take into account 

social and organizational factors. With this paper I will examine some limitations of Human 

Centered Designing approach and propose a framework based on Sociotechnical System 

Engineering(STSE) proposed by Baxter and Sommerville. From the framework, I identify some 

cost effective solutions for incorporating STSE into User Interface design and how to best facilitate 

the incorporation of STSE with the current HCD approach for designing contextually aware and 

adaptable Interfaces.  
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Using Sociotechnical System Engineering for Designing Complex Interfaces 

Introduction 

 

Human-Centered Design (HCD) (ISO 2010) is a designing framework that keeps the needs 

of the users as the topmost priority in designing process. Human-Centered Design builds upon the 

principles of Participatory Design which were first introduced in Scandinavia in the late 1970s 

where the labor unions demanded more participation in the functioning of their work 

environments. This led to the concept of Participatory Design which was defined by Ehn (1989). 

Over the years, many approaches of Human-Centered Design have been developed by different 

companies across the world. But the most famous approach is the Design Thinking method 

developed by IDEO (Tim Brown 2009) and ameliorated by Stanford University Design School. I 

will be focusing on “Design Thinking” method in this paper for the sake of relevance.  

The major problem with Human-Centered Design is that it works on a very basic 

assumption that the “Designing Team” combined with the “Developers” are the most influential 

stakeholders in a system design process. While this might be true for designing simple interfaces 

or informational websites, for majority of cases the process is not as simple. Different stakeholders 

have different concerns as highlighted by Pascale Carayon (2006). The main concern of system 

developers would be to make sure that the system fulfills the specified needs. Management would 

be more concerned with the cost-effectiveness of the system and the delivery team would be more 

concerned about the system being delivered on time.  

HCD might be very useful in designing products that are usable and user-friendly. But it 

does not take into account the organization’s temporal boundaries and internal politics. It looks at 

the process of designing from a very narrow scope and this is why it has proved to be a very 

innovative but not a practical approach for designing complex systems.  
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It is safe to say that HCD does take into account all the human factors of system 

development at the cost of ignoring the non-human factors. Before HCD, there was a very popular 

wave of Sociotechnical Systems Design(STSD) method popularly used in Europe during the 

1970s. Bruno Latour (1999) defines sociotechnical as the combination of human and non-human 

factors. This is a very interesting definition. Many other definitions have been developed over time 

and many sociotechnical approaches have come and gone (Mumford, 2006). Based on the success 

and failures of these approaches and personal experiences, Baxter and Sommerville developed a 

framework called Socio-Technical Systems Engineering(STSE).  

Over the course of this paper, I will argue how Design Thinking and STSE can be combined 

to develop a framework for designing complex systems and suggest some practical solutions for 

its implementation.  

Problems with HCD and STSE 

HCD is a very simplistic but efficient way of designing systems. IDEO (2015) defines 

HCD as the process that starts with the users and ends with creating solutions that are tailor made 

to their needs. The IDEO method can be seen in Figure.1. 

 
Figure 1. Block diagram of IDEO HCD method 

 

1. Inspiration: This phase deals with understanding the users. Identifying their problems 

and developing an empathy for them.  



USING SOCIOTECHNICAL SYSTEM ENGINEERING                                                           5 

2. Ideation: Creating plausible solutions to the problems identified in phase 1 is included 

in this phase. Also, developing prototypes and personas are an important part of the HCD design 

process. 

3. Implementation: Getting the product out in the market and iterating the product based 

on feedback is a part of phase 3.  

IDEO design process is also commonly referred as the “Design Thinking” process as later 

coined by IDEO CEO Tim Brown. It is easy to see some similarity between the Design Thinking 

process and the standard Software Development Life Cycle processes which include: Analysis, 

Design, Implementation, Planning and Maintenance. However, in Design Thinking impetus is 

given on the user and his needs. Systems are developed using Personas based on real people 

(Cooper, 1999). User behavior is studied using Usability Testing and other Heuristic Evaluation 

methods (Molich & Nielsen, 1990).  

Some of the problems with HCD are plain on the surface. As Don Norman points out that 

designing keeping only the needs of the user in mind could be pretty harmful as the “user” or the 

“person” is a volatile entity. Designing for the person of today could be useless for the person of 

tomorrow (CACM 2016). Also, designing a very user centric product could lead to a product that 

is not in line with the image of a company. For example, Apple Newton.  

Apart from these very basic problems, one can also argue that the design thinking approach 

is too simplistic for its own good. In a dynamic working environment with multiple stakeholders 

designing a system which does not take into account any external factors is not a very agreeable 

idea. The first step of designing a complex system should be to identify the stakeholders. 

Stakeholders could be anyone from a factory worker to the CEO of the company that the system 

is being designed for. Prioritizing stakeholders and gathering their requirements is the fundamental 
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task of any system design (Boutelle, 2004). However, the design thinking approach starts from the 

user and ends with the user. Also, there are various organizational textures that come into play 

during the course of designing a system. Different teams like Marketing, Finance, Management, 

Investors have their own agendas and this results into organizational politics which could create 

obstacle for system design (Gibomita 2001).  

Baxter and Sommerville  (2011) came up with a framework which they called 

sociotechnical systems engineering(STSE). This framework is based on many STSD methods that 

were developed in at the of 20th century. The biggest strength of STSE is that it acknowledges the 

different concerns of the stakeholders by incorporating their concerns into a discipline of STSE. 

They do this by introducing two types of activities:  

1. Sensitization and awareness: This involves making stakeholders aware about the 

involvement of other stakeholders. Concerns of every stakeholders are shared across the system 

and the importance of sociotechnical approach is identified. For example, the developer team could 

be made aware of the severity of the problems faced by the users and users could be informed 

about the feasibility of their requirements.  

2. Constructive engagement: These activities are concerned with making STSD an 

integral part of the culture of the organization. The engagement may vary from project to project.  

It is safe to say that these activities would contribute in improving the dynamics with an 

organization. The different stakeholders within an organization could develop empathy for each 

other which should result into a smoother development process.  

The problem with STSE is that it does not concentrate on any particular stakeholder’s 

interest. One can say that it is too general in its implementation. Also, designing a system keeping 

everyone’s interest in mind could lead to chaos.  
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Bridging the Gap 

One can infer that the strength and limitations of HCD and STSE complement each other. 

So combining the two approaches into a common framework should solve the limitations of the 

respective methods. I propose a framework called “Human-Centered Sociotechnical Engineering” 

(HCSE). My vision is for a discipline that combines philosophies of HCD and STSE into an 

implementable and highly practical framework. This framework will combine the best elements 

from the previous methods and will help in designing better human-centered socially aware 

systems. 

Also, I realize that adopting to a new system requires a change in mindset which is a slow 

and continuous process. Also, there are various cost factors associated with this framework. But I 

do believe that the advantages of HCSE outweigh the problems associated with implementing a 

new system.  

In order to combine the two methods, I will integrate the two activities associated with 

STSE with the HCD Design process advocated by IDEO. The result is show in Figure 2. 

Here, in each phase of the HCD Process, we will combine the STSE activities to make 

them more context aware.  The newer definitions for the new context aware phases would be:  

1. Context aware Inspiration phase: Inspiration phase will contain identification of 

stakeholders and their concerns. Identification of the various social factors (external and internal) 

that could prove to affect the design of the system. Also, identifying the needs of the users and 

prioritizing their concerns. Developing an empathy for the users of the product and the 

stakeholders invested in the development phase.  

2. Context aware Ideation phase: Creating solutions to the needs identified by the users 

would be the topmost priority in this phase. The identified needs and the severity of those needs 
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should be shared with other stakeholders so that they can develop an empathy for the user. Also, 

creation of a team involving not only the designers but other stakeholders should be encouraged 

to avoid conflict in later phases. Prototypes should be created and tested internally by the 

organization as well as the end users. 

 
Figure 2. HCSE process 

3. Context aware Implementation phase: The end product should be tested by the users 

after approval from the stakeholders.  

As pointed out by Baxter and Sommerville (2011) the major advantage of using STSE is 

improving communications between the various organizational factors. Implementation of this 

framework would substantially improve the communication and would also increase the 

involvement of the stakeholders. Here, it is important to note that I do not recommend designing 

products according to the concerns of the stakeholders. I am proposing a framework where the 

stakeholders are aware about the development process and they understand the reasoning behind 
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the decisions taken by the designers. As advocated in design thinking, the “designers” are the best 

suited to take important system design decisions based on the personas that they are working with.  

Alternatively, we can say that HCSE is an attempt of bridging the gap between the 

designers and the various organization factors (technical and human). This bridge can be gapped 

using various activities. Often designers are taken to the workplace of users to develop an empathy 

for them in design thinking approach (Lock et al 2008). I would like to argue that not only 

designers but other stakeholders should also be taken to the workplace to achieve sensitization to 

the needs of the users. 

Implementation 

For the purpose of this paper, I interviewed some system developers to get an insight into 

the world of Systems Design. According to an interviewee, designers are one of the least powerful 

people in an organizational system and their ideas are often overlooked on the basis of feasibility 

or financial tradeoffs. With HCSE as I would like to change that. Design Thinking did a good job 

of giving more freedom to designers to implement their ideas but it ignores other organizational 

aspects that might come into play after a prototype is created. With HCSE all the stakeholders are 

involved from the very beginning of the project but the final decision with the implementation of 

the product would lie with the designers. This would save a huge amount of time in the later stages 

of a development process.  

In the Inspiration phase, I recommend designers and stakeholders to observe the users in 

their workplace as I mentioned in the previous section. This practice is fairly common in Agile 

Development method.  This would achieve sensitization from the very beginning. I would also like 

to suggest the use of war stories to achieve further sensitization in the minds of the stakeholders. 

War stories are a great way of creating awareness about what could go wrong if the needs of the 
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users are not identified (Orr, 2005). I suggest the use of the implementation of an electronic 

medical system for physicians (Miller & Sim, 2004) as a good example of a war story. 

In the Ideation phase, I recommend forming a super team comprising of the designers, 

stakeholders and the users to come up with ideas and solutions that could satisfy the concerns of 

everyone involved. Also, I would suggest the use of an organizational persona. I provided the 

example of Apple Newton earlier as a product which was not aligned with the identity of the 

company. To avoid such problems, using an organizational persona could be a good solution. 

Every company has a culture (Denison, Haaland & Goelzer, 2004) and based on this culture it is 

possible to envision a person having those qualities. For example, Google is known to have a very 

start-up like culture while IBM is known for having a very strict hierarchical structure. This could 

be easily personified.  Google could be imagined as an inquisitive, open minded person while IBM 

could be imagined as an authoritarian.   

The organizational persona could be treated as a “super persona” wherein if the design 

ideas do not match the characteristic of it then they should be discarded immediately. And if they 

are in line with the super persona then they could be tested with other personas which are on a 

lower but equal level. This is illustrated in Figure 3.  

In the Implementation phase, the power of taking decisions should be retained by the 

designers. As all the stakeholders would have a clear idea about the progress of the system this 

should happen more smoothly.  

I cannot claim that these are complete solutions to the existing designing problems but 

they will certainly make the process of implementation a lot smoother. Also, there are very 

minimal costs associated with the activities mentioned in this framework. The only major 

investment is that of time.  
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Figure 3. Hierarchy of super person 

Future Study 

HCSE framework in the current form is fairly primitive. I would like to observe its actual 

implementation in an organizational setting to make more specific guidelines for its 

implementation. Also, there are various organizational factors that come into play which have not 

been mentioned in this paper. It would be interesting to observe if HCSE could handle such unseen 

factors. I would also like to make HCSE more adaptable so that it could accommodate the changing 

demands of the users. Bjogvinsson, Ehn and Hillgren (2012) pointed out that one of the biggest 

challenges of design thinking is “design after design”. Appropriating the possible uses of the 

designed interface and how stakeholder could change over time could be a challenge. And HCSE 

will have adapt to these challenges.  
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