
object printing for the developing world

Solution

A Primer on the advantages and opportunities of 3D Printing technologies for 

developing countries.

 » This document would address the gap in knowledge that exists among professionals 

and possible stakeholders in the developing world and the field of development.

 » Interested parties would discover the state of the technology, its ideal implementation, 

and provide avenues of access to relevant resources.

A Design Exchange Web Service for the request, posting, and curation of 3D 

object designs.

 » Modelled after Thingiverse and Quora websites, requests for specific object needs 

would be responded to with 3D designs that could then be printed into usable objects.  

 » This forum would allow for the creation of a library of objects, parts, and pieces useful 

The formal Establishment of a 3D Printing For Development Group.

 » Working to form relationships with local business people, NGOs, and business 

incubators in the developing world, this group would facilitate the stakeholder 

conversations that would incite further innovation and stakeholder investment.

 » This body would serve as a means of continuity for this movement, connector for 

interested parties, and champion of this technology.

Problem

Rural developing areas have unique and unmet needs for simple technologies 

and replacement parts. The result is a waiting game that hinders economic 

productivity and limits innovation.

 » Distribution systems and Supply chains do not reach the last mile

 » Developing communities employ outdated and “expired,” irreplaceable parts

 » Low ability to pay limits willingness to supply

 » Limited local sourcing or job creation

 » Inability to create tailored designs for localized needs

Design Challenge

 » How can we familiarize both the development and tech communities 

with the potential uses for 3D printers in this capacity?

 » What design steps and technologies are missing to make 3D printing 

useful in a developing nation context?
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ABSTRACT 
Repair and maintenance haunt the margins of ICT and 
development (‘ICTD’) and broader information school 
scholarship, but have rarely received central theoretical or 
empirical attention in the field. This paper attempts to fill this gap.  
Theoretically, it explores ideas from the growing but scattered 
body of social science work around infrastructure, maintenance 
and repair, and argues for maintenance and repair as key sites of 
difference, innovation, power, and sustainability in ICTD settings.  
Empirically, the paper examines patterns and tensions in 
maintenance and repair in Rundu and the wider Kavango region in 
northeastern Namibia.  We conclude with key findings and 
lessons for future ICTD and iSchool scholarship.   

Categories and Subject Descriptors 
K.6.1 [Management of Computing and Information Systems]: 
Project and People Management – life cycle, strategic information 

systems planning, training 

General Terms 
Management, Reliability, Theory. 

Keywords 
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1. INTRODUCTION 
Maintenance and repair are core practical problems in the ICTD 
and broader information science fields.  But they have yet to 
receive the analytic attention they deserve.  This paper argues for 
the centrality of maintenance and repair (‘M&R’) in the 
development and ongoing operation of complex sociotechnical 
systems (which we all, north and south, now inhabit).  We argue 
in particular that M&R work constitutes four key moments or sites 
of ICTD work – sites of difference, innovation, power, and 
sustainability – and that these issues are only obliquely addressed 
in the (limited) ICTD theory and project literature tackling 
maintenance and repair themes to date.  

There are good practical and theoretical reasons for this move.  

Practically, painful experience within and beyond the ICTD field 
has taught us that otherwise well-intentioned and designed 
interventions often falter and break down around issues of 
maintenance and repair.  For decades, images of abandoned wells 
and tractors rusting under an African sun stood as cautionary 
symbols of the dangers of tied aid and inappropriate technology.  
In recent years, piles of broken computers and shuttered 
telecenters, stripped copper wiring and virus-ridden operating 
systems have assumed a similarly iconic status.  In all cases, 
widespread and under-accounted for problems of maintenance and 
repair have effectively sunk expensive and otherwise hopeful 
development investments, at the cost of significant economic, 
social, and sometimes environmental dislocations.   

More broadly, a growing body of work in the information and 
social sciences has come to focus on questions of maintenance 
and repair as central but overlooked aspects of the design, 
operation, and long-term sustainability of complex sociotechnical 
systems. This work has deep roots: from the emphasis on 
breakdown (and its recovery) as a constitutive site of thought and 
social action shared by scholars from Heidegger to the American 
pragmatists, to phenomenology and ethnomethodology’s 
insistence on repair as the necessary constant in systems and 
relations otherwise forever in process of disintegrating.  From this 
perspective, change and entropy are endemic to human experience 
and technological existence in the world (or to quote Chinua 
Achebe, “things fall apart.”).[1] Broken is the normal state.  
Human action, and the possibility of order and constancy, lies in 
the perpetual work of putting things back together.  

To flesh out our arguments, we offer a series of repair stories, 
drawn from our ongoing fieldwork and prior involvement in ICT 
development efforts in Namibia. From May to July of 2010, we 
conducted eleven weeks of fieldwork into the maintenance and 
repair ecosystems of the Kavango region in the northeastern part 
of the country.  This culminated in 34 formal interviews, field 
observations at 14 sites across the region, and countless 
interactions of a less formal sort. More broadly, our findings draw 
on one of the author’s prior participation in computerization 
initiatives as an IT and education volunteer in Rundu and rural 
Kavango over a two year period between November 2006 and 
January 2009. 

2. MAINTENANCE, REPAIR, and IT for 
DEVELOPMENT 
Why study maintenance and repair? One answer comes from the 
field of infrastructure studies. Blending insights from the history 
of technology [2-5] and American pragmatist conceptions of work 
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ABSTRACT 

This paper explores the nature and centrality of 
maintenance and repair (‘M&R’) work in the extension and 
sustainability of ICT infrastructure in the global South. 
Drawing from pragmatist traditions in CSCW and the social 
sciences at large, we develop a concept of ‘repair worlds’ 
intended to map the varieties and effects of such 
maintenance and repair activities. Empirically, our analysis 
builds on ethnographic fieldwork into local practices of 
maintenance and repair that have accompanied and 
supported the extension of mobile phone and computing 
infrastructure in the Kavango region of northeastern 
Namibia.  
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1. INTRODUCTION 
This paper explores the centrality of maintenance and repair 

work in the ongoing project of building robust, appropriate, 

and sustainable ICT systems in countries of the global south 

– a project to which CSCW has much to contribute. It also 

argues that CSCW has much to (re)learn in this process: 

about the nature and variability of socio-technical activity 

(especially as played out over cultural and infrastructural 

difference); the work required to sustain and adapt systems 

over time (including beyond initial moments of design and 

adoption); and the distinctively different worlds of design 

and practice that appear to us when we take erosion, 

breakdown, and decay (‘broken world thinking’) rather than 

novelty, growth, and progress as our starting point. 

This perspective runs somewhat counter to the way we 

usually approach questions of design and development, in 

both CSCW and the ICT and development (ICTD) fields. 

Most accounts of ICT and development have emphasized 

encounters between organizations, communities and 

technologies at the front end, emphasizing pathways, 

patterns, and problems that accompany the introduction of 

(new) technological forms to (new) geographic and cultural 

communities. ICT-related development statistics and 

studies have long reflected this bent. We keep track of 

figures like ICT penetration, adoption, and diffusion, but 

rarely breakdown or abandonment. We capture statistics on 

cell phones purchased, but rarely cell phones discarded. We 

study how communities embrace or adapt to new 

technologies, but less often how they organize to sustain, 

manage, repurpose, or simply live with what they have. (As 

a thought experiment, consider how our statistical and 

design universes might shift if we imagined a 

fundamentally contracting technological world, and what 

we measured was technological breakdown, withdrawal and 

decline – a recessionary rather than a progressive, 

informatics?).  

That we don’t (usually) live in such a world may have less 

to do with any inner logic of economic or technological 

advance than with the remarkable and diverse human 

capacity for repair: the ability to make broken and breaking 

systems work, and to sustain what we have for at least a 

little while longer. This sensibility has long animated an 

important branch of American social thought, from John 

Dewey’s insistence on disruption as site and instigation to 

thought [1], to the breaching experiments of 

ethnomethodologists like Garfinkel [2], to later Chicago 

School sociologists’ concerns with infrastructure, 

articulation, and invisible work [3-5]. Social order, such 

work insists, is not the natural or inevitable outcome of 

‘structure,’ but rather a remarkable and often fragile 

accomplishment. Social things, the pragmatists remind us, 

take work to maintain. And so, too, does technology.     

In the paper that follows, we explore maintenance and 

repair as distinctive sites and categories of CSCW work, 

with particular focus on ICT and development efforts in the 

global South. Drawing on original ethnographic fieldwork 

conducted during summer 2010 in the Kavango region of 

Northeastern Namibia, we offer the beginnings of a thick 
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 » Literature Review of small-scale 

manufacturing, 3D technology, 

development knowledge exchange

 » Interviews with industry experts 

(All Hands Active, MAKE)

 » Team prior professional and personal 

experience in developing countries

 » All Hands Active 3D Modeling Class, 

printer introduction

 » Interdisciplinary design jam (School 

of Information, Ford School of Public 

Policy, Ross School of Business, AHA)

What is 3D Printing?
 » Stacking material layer-by-layer to create a 

3-dimensional object (additive manufacturing)

 » Free, open source digital files keep design costs low 

(open licensing, creative commons)

 » Relatively cheap input materials 

(plastic polymers, metal powder)

 » Scalable – can be used for anything from large 

manufacturing prototypes to small plastic toys
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 » Tapping into vibrant networks of 

software designers, engineers, and 

potential implementers in developing 

countries

 » Usability testing for both designers and 

printers

 » Iterative design process
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