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1. Introduction 

Today, traditional, ‘engineering’ approaches to ICTD and the design of Information Systems 

continue to dominate much of the industry.  This essay will explore an alternative philosophy 

(socio-technical design) and design methodology (Rapid Application Design or RAD), and discuss 

their applicability to the IS needs of small NGOs in the developing world 

 

2. The engineering approach 

Engineering approaches to IS share two key characteristics: 

 Development progresses in a linear fashion; each stage being completed and documented in 

full before moving to the next stage. 

 A pre-eminent focus on technical aspects of the system, with little attention to the system’s social 

environment. 

 

There are many and widely documented criticisms of this, most importantly: 

- widespread IS failures, a 1998 survey (Doherty & King) shows 90% of IS failures are attributed to 

ignored social and organisational factors (Luna-Reyes, Zhang, Ramón Gil-García, & Cresswell, 2005) 

- the creation of systems that meet technical requirements but fail in an organisation’s real 

environment  (Baxter & Sommerville, 2011; Bell & Wood-Harper, 1998) 

- contradictions of the assumption that simple requirements phases can really discover what people 

need (Lovely, 2011) 

- applications that take so long to build that requirements have changed by the time of launch, 

rendering them immediately obsolete (Lovely, 2011) 

 

Despite these criticisms, this approach still dominates IS design (Luna-Reyes et al., 2005).  The reasons are 

unclear but perhaps due to the majority of people working in the sector being expert in technology, 

technical design methods and project management (Clegg, 2000) with limited expertise relating to wider 

social, organisational and work issues. 
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3. The socio-technical approach 

As early as 1960, the term ‘socio-technical’ was coined by Emery & Trust to define an alternative way of 

looking at IS design.  Since Chern outlined its key principles in 1976, socio-technical design has become a 

popular alternative philosophy to counter the dominant engineering model (Baxter & Sommerville, 2011). 

 

The fundamental difference is the inclusion of both social and technical factors (Baxter & Sommerville, 

2011), treated as interdependent aspects of a system (Clegg, 2000), as shown in Figure 1 below.  Socio-

technical systems are specified “in terms of human and computer tasks, human and computer 

requirements” (Bell & Wood-Harper, 1998). 

 

 

Figure 1. Social and technical systems (Bostrom & Heinen, 1977) 

 

This allows for a socio-technical methodology to consider ideological issues not handled by an engineering 

approach - such as comparing the social costs/benefits of alternative solutions (Bell & Wood-Harper, 1998).  

Socio-technical perspectives consider IS as a tool to support human goals: a form of organisational 

innovation that transcends the ICT and information processing itself (Clegg, 2000; Luna-Reyes et al., 2005).  

This impacts on the development process itself, as illustrated below: 
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Aspect of Development Engineering Socio-technical 

User participation Initial requirements gathering; final 
acceptance 

Involved at every stage; users are 
‘most critical success factor’ (Kim & 
Peterson, 2000) 

Speed Long cycle from requirements to 
delivery means requirements may 
not be valid when system is released 

“Implementation should start at the 
same time that design starts” (Chern, 
in Luna-Reyes et al., 2005) 

Applicability Deeply embedded systems with few 
social aspects 

Complex Systems with many users 
(Baxter & Sommerville, 2011) 

Design Design is standalone phase in the 
development process. 

Iterative - design is on-going process 
(Clegg, 2000) 

Ownership Project managers and developers, 
usually one ‘business sponsor’ 

Users should own design, 
implementation and use (Clegg, 
2000) 

Attitude to users Assumes users understand their own 
requirements 

Users may not know what they want 
and develop new needs over time 
(Clegg, 2000) 

 

There is of course criticism of aspects of the socio-technical processes, including: 

- requirement for complex multi-disciplinary teams 

- too much focus on social side of the process 

- needs prohibitive levels of user-involvement, with no methods for ensuring quality and 

fairness of participation 

(Baxter & Sommerville, 2011; Clegg, 2000) 

 

However, the most compelling criticism is that little actual evaluation has been done on the 

purported benefits (Baxter & Sommerville, 2011).  While valid, this does not diminish the 

common-sense appeal of a socio-technical approach – Information Systems are comprised of more 

than just technical aspects, so logically, including these other (social) aspects is necessary. 

 

Of course in reality the divide between approaches is less clear-cut.  Socio-technical principles are 

often integrated into existing design methods (Clegg, 2000) rather than being seen entirely 

separately.  The RAD methodology discussed below illustrates this. 
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4. Rapid Application Development (RAD) 

RAD first arose in the 1970s from a need to deliver applications quickly and for lower initial 

investment (Beynon-Davies, Carne, Mackay, & Tudhope, 1999).  It is an “integrated set of 

techniques, guidelines and tools” (Gottesdiener, 1995) used to create high speed, high quality and 

low cost software (Govt. of Hong Kong, 2008).  Key features of RAD development include iterative 

development, incremental prototyping, ‘time-boxing’, extensive use of time-saving development 

tools and re-usable code/templates, and a strong emphasis on user participation (Beynon-Davies 

et al., 1999; Gottesdiener, 1995). 

 

Philosophically, RAD is people-centred.  Through active user involvement, it encourages culture 

change on the part of both developers and users to accommodate a fully collaborative approach 

(Beynon-Davies et al., 1999; Govt. of Hong Kong, 2008).  RAD sees software development as a 

discovery process, requiring a culture of continuous evaluation to be successful (Boehm, 1999; 

Gottesdiener, 1995).  Some key features and benefits are outlined below: 

 

Rapidity 

A key driver for RAD is to deliver business benefits as early as possible, directly dealing with 

one of the key criticisms of the engineering approach.  To achieve this there is a tendency to 

avoid early detailed specifications, but to get a general idea of requirements and start 

development as early as possible, on the assumption that it is better to deliver “80% now than 

100% in 18 months” (CADP, 2009a; Govt. of Hong Kong, 2008). 

 

Iterative design and phased releases 

Rather than building and releasing an entire application, the product is released in stages: 

 

Figure 1. RAD Release Lifecycle (TechnologyUK, 2001) 
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Pieces are delivered in manageable sections, in order of business importance (often with fixed 

time and cost), so software does not “pop out” at the end, but evolves based on customer 

feedback - a spiral process whereby each ‘cycle’ brings increasing sophistication 

(Gottesdiener, 1995; Lovely, 2011).  This results in significantly reduced time to deliver a first 

release and can help avoid ‘scope creep’ by negating desires to ‘cram as much functionality in 

as possible’ (CADP, 2009a; Lovely, 2011). 

 

Incremental prototyping 

Within each of the phases shown above, there is an iterative process: 

 

Figure 2. RAD Iterative Prototyping (Eton Digital, 2004) 

 

This evolutionary cycle can be used in any stage - requirements gathering, design, ‘rapid 

construction’ or testing (Beynon-Davies et al., 1999; Gottesdiener, 1995), and is what 

facilitates the high levels of user participation fundamental to a RAD approach. 

 

User participation 

Customers must be active members of the development team (Gottesdiener, 1995).  To 

achieve this teams are comprised of both developers and users, empowered with decision 

making power (Beynon-Davies et al., 1999) and using interactive techniques (Joint 

Requirements Planning or Joint Application Development) to rapidly extract requirements 

(Govt. of Hong Kong, 2008). 

 



Socio-technical approaches to ICT4D  – Matt Haikin, May 2012 p.7 of 10 

Use of rapid development tools 

To enable rapid iterative releases, a range of tools are used to speed up the development 

process, e.g. CASE tools for requirements, fourth generation languages (4GLs) and GUI 

builders, open source frameworks etc. for creating applications and websites (Beynon-Davies 

et al., 1999; CADP, 2009b). 

 

RAD has been criticised for compromising quality and scalability, never producing a final product, 

demanding extremely high levels of involvement from customers and an over-emphasis on the 

interface at the expense of underlying functionality (Beynon-Davies et al., 1999; Gottesdiener, 

1995; Govt. of Hong Kong, 2008). 

 

While these are legitimate concerns, evidence is weak and they apply mainly to large-scale 

projects.  RAD is more useful for relatively small-scale and short duration projects and most suited 

to highly interactive applications with low complexity (Beynon-Davies et al., 1999). 

 

5. RAD in developing countries 

The strengths of RAD development are especially relevant when we look the IS needs of very small 

NGOs in developing countries.  Taking the volunteering charity Otra Cosa as a typical example – it 

is under-staffed and under-funded, yet in urgent need of an IS to transform its work and enable its 

small team to accomplish more, while capturing better data to assess its impact and support new 

fundraising opportunities.  There is also a need to see results quickly or risk losing the support of 

both staff and trustees. 

 

Taking a RAD approach allows a fixed budget and fixed-time approach to development, provides a 

usable ‘rapid first release’ with time-boxing limiting the time staff are removed from their core 

tasks.  This release is set within an understanding that it is the first of many, reducing 

dissatisfaction with any problems or deficits in the system, and enabling staff to better understand 

their requirements before developing the rest of the functionality. 

 

The above criticisms of RAD do not apply here as the NGOs needs are simple, focus mostly on 

interactivity, business logic and interface design, and will continually evolve as staff learn what an 

IS can do for them.   Therefore a ‘final product’ and scalable solution is not necessary and a focus 

on the GUI can actually become a positive feature rather than a criticism. 
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6. Conclusion 

it is now generally acknowledged that a socio-technical approach has the potential to deliver 

systems more acceptable to end-users (Baxter & Sommerville, 2011).  This is especially important 

in developing countries where cultural and contextual differences dictate an ‘appropriate’ rather 

than a ‘best’ solution (Avgerou, 2008; Clegg, 2000).  This appropriateness can only be designed 

with quality user participation, which is a challenge as it needs skilled-users and a participative 

culture to be effective, something not necessarily present in some developing countries (Kimaro & 

Titlestad, 2008). 

 

Given the need for participation, combined with inevitable constraints on time and budget, a RAD 

approach to socio-technical development holds particular relevance in developing countries a 

compromise between full participation and rapid delivery.  However this iterative approach 

requires donors to see ICT/IS development to be seen as a continual process rather than a single 

capital investment (Lovely, 2011) – a major shift in thinking for donors. 

 

However, despite this need, it is evident that a traditional engineering model remains dominant 

(Baxter & Sommerville, 2011) and needs challenging.  While they are probably not sufficient in the 

long-term, compromises like RAD  could be a useful way to move things towards a more socio-

technical approach and begin to shift mind-sets towards a more participatory approach to 

Information Systems and ICT4D.  The same arguments hold true for a host of other more recent 

iterative and participatory approaches to software – AGILE, Extreme Programming, Scrum etc., 

what is abundantly clear however is that a move away from rigid top-down waterfall-like 

approaches is long overdue – any and all experiments with other approaches should be welcomed, 

and their problems embraced as learning opportunities not used as an excuse to retreat back into 

the failed world of pre-planned, tightly controlled methods such as PRINCE-2.  A future where local 

partners in the South, beneficiaries and end-users are actively engaged in the development life-

cycle and have the opportunity to input into the process not just the results, could yield even 

better new methods in the future. 
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