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Executive Summary 
 

Social sustainability is deeply interdependent with both economic and environmental sustainability. 
An important element of social sustainability is education. In developing countries, the social 
component of the triple bottom line is very frequently ignored at all levels of investment. Ostrom 
(1998) puts it this way: “participating in solving collective-action problems is a costly and time 
consuming process. Enhancing the capabilities of people is an investment activity that needs to be 
carried out over a long-term period”. Due to the costs involved and the long-term nature of the return 
on investment, education remains poorly recognized as a critical component of sustainability. 
 

Because the goal of economic development is to provide humans with the goods and services needed 
for quality of life, and because most economic wealth ultimately results from human innovation and 
productivity, any action that enhances social equity and education should, in theory, improve the 
economic prospect of different countries. As mentioned by Rodrigo Arboleda in the New 
Millennium Learners Conference (Arboleda, 2010): wealth creation in the XXI century has a name - 
Intellectual Property (IP) -. Theoretically, good quality of education should result in IP generation. 
Poor quality of public education and the disparity in access to quality education are the two main 
problems facing education in most developed and developing countries.  

One of the proposed approaches to addressing these problems involves heavily investing in 
Information and Communication Technology (ICT). The idea behind this approach is that students, 
teachers and families in different geographic and economic locations can access the same high 
quality educational resources (http://edutechdebate.org/join-etd/). One of the ICT-based teaching 
approaches discussed in the present paper is the One Laptop per Child (OLPC) model 
(http://laptop.org/en/). The present paper argues that utilizing the full potential of the OLPC concept 
requires simultaneous work in four main areas: digital content development, teacher preparation, 
network & power infrastructure development, and government capacity development. The paper also 
emphasizes the need for a systematic approach to implementation, where the countries implementing 
the platform, begin the process by learning to solve challenges in a test phase (Galue, Brum 
Interview, 2010). 

The second part of the paper discusses briefly some of the methods that have been applied to assess 
appropriate ways to implement ICT in Colombian public schools.  



 
Analysis 
 

The subject of education encompasses all the lenses studied in the Sustainable Business class taught 

at the Leeds School of Business. As will be demonstrated in the present paper, successful 

implementation of any ICT-based teaching approach requires an alignment of several elements. 

Before investing in any ICT platform, a full implementation strategy should be developed. Within 

such strategy, there are essential financial, operational and organizational development issues that 

should be addressed if a platform is to succeed. The present paper will argue that the OLPC model is 

an attractive platform, provided that emphasis be placed on how the platform is implemented. 

It is important to clarify what is meant by ICT and ICT-based education in the context of this paper. 

The term ICT generally refers to a broad range of technologies including relatively old technologies 

such as radio & television as well as modern technologies such as palm pilots & dedicated 

messaging devices (http://en.wikipedia.org/wiki/ICT). Most of these technologies can and have been 

used for educational purposes in different parts of the world. In the context of this paper, ICT refers 

mainly to computers and the Internet.  ICT-based education refers to educational approaches that 

attempt to utilize the power of computers and the power of the Internet in delivering educational 

content. 

The One Laptop Per Child (OLPC) project, launched out of MIT’s Media Lab in 2005, is currently 

the focus of a non-profit organization that seeks to provide laptops to children in poor and remote 

areas of the globe (http://laptop.org/en/). The organization was founded by a Greek-American 

architect named Nicholas Negroponte. Since 2007, a Colombian architect named Rodrigo Arboleda 

has led OLPC. The vision of OLPC is to allow children, who might otherwise not have access to 

quality educational opportunities, access to knowledge. It does so by providing the child with a 

laptop believed to enhance the learning process. Information about the OLPC project is available 

exclusively online and largely in the form of a wiki maintained by OLPC (www.wiki.laptop.org). 

Because of the dynamic nature of online content, getting completely accurate and up-to-date 

information about the project proved to be challenging.  

The present paper does not represent any original research surrounding the OLPC project. Instead, 

the paper is the authors’ attempt to gather and synthesize accurate information relevant to the 

possible expansion of the OLPC platform in Colombia. 



From a financial perspective, countries interested in the OLPC platform invest significant amounts 

of money in the project (Galue, Dev Bhatta Interview, 2010). The module originally aimed for a 

price of $100/unit. In the interest of making the laptops as cheaply as possible, Negroponte prefers 

projects that are large-scale in order to profit from economies of scale. Originally requesting orders 

of no less than one million units from interested countries, Negroponte later lowered the minimum 

order to 250,000 units. According to OLPC representatives contacted, smaller orders may be 

accepted today. The current price point of a unit is $270 not including maintenance and server 

updates. Based on the pioneering work of Plan Ceibal in Uruguay (http://www.ceibal.edu.uy/), a 

typical investment is in the order of $US100 M to cover approximately 400,000 children. This cost is 

generally split evenly between national and municipal governments (Galue, Brum Interview, 2010).  

Virtual attendance to the conference, New Millennium Learners Conference: International 

Conference on 1-to-1 Computing in Education, Current Practices, Research Evidence and Policy 

Implications, Vienna, February 2010, coupled with extensive academic research performed, revealed 

four key areas fundamental in the successful implementation of OLPC platforms:  

1. Development of digital educational content. 

2. Training of teachers so that they can learn how to integrate ICT-based educational materials in the 

teaching process. 

3. Design and installation of supporting network and power infrastructure. 

4. Development of the government’s capacity in the above three mentioned areas. This last point is 

particularly important not only because basic education in Colombia is a shared responsibility of the 

municipalities and the national government, but also because large-scale implementation of any ICT-

based educational approach can only be fully approved by the national government (Galue, 

Barragan Interview 2010). 

 

1. Development of Digital Educational Content 

Content is the spinal cord of ICT-based education. Giving laptops to children without developing 

appropriate content that can be delivered through these machines virtually rules out the possibility of 

these laptops being efficiently and regularly used in the classroom process. Unsuccessful 

implementation of ICT-based education begins here (Weston, M.E. & Bain, A, 2010). There are three 

main types of digital content: interactive learning activities (software modules), electronic libraries, 

and creative works of students and teachers (http://www.micdl.org/).  



The development of interactive activities in particular is very resource intensive and it requires a 

thorough understanding of education theory and practice (Galue, Maslenka Interview). It must be 

emphasized that if these interactive activities are to be integrated in the regular classroom process, 

they must correspond to the learning objectives specified in the curriculum followed by the school. 

Rural schools in different countries have very different approaches to education. The curriculum of 

rural schools in Colombia, for example, tries to adapt closely to the agricultural needs of different 

regions (Lainsbury, 1999). As such, the model "one learning platform fits all", unless implemented 

properly, will not address the specific needs of a particular country. In other words, the development 

of interactive content must be driven by the curriculum needs. In addition, the activities should be 

designed to fully exploit the power of multimedia by integrating text, images, audio, and animation 

whenever possible. In order to fully benefit from these elements, networks and connectivity both 

have to be optimized.  

In order to have maximum impact on the education sector, the digital content discussed above must 

be accessible free of cost and readily modifiable by different users. This means that the interactive 

software modules and library software must be open source rather than proprietary, and the materials 

in the electronic library must be governed by open content licensing agreements 

(http://www.opensource.org/). This is where the OLPC platform is tremendously advantageous when 

compared to other sources of ICT-based learning. The operating system, called Sugar, is supplied by 

Red Hat and is a stripped down version of their Fedora (Linux) core operating system. Sugar takes 

up a mere 130 Mbytes of memory (by comparison, Windows XP requires 1.65 Gbytes) 

(http://www.sugarlabs.org/). The user interface displays other connected laptops graphically and 

allows access to tools and information on other laptops. This provides ingenious collaborative 

opportunities. Equity in education, and consequently, a more sustainable society can be possible by 

means of this world-based collaborative effort. 

 

2. Teacher Training 

In addition to targeting the students, teachers are the main agents of change at the school level. 

Hence, one of the most important steps in implementing the OLPC platform should be teacher 

preparation. Unless the teachers are fully comfortable with this new approach to teaching, providing 

students with computers & educational content alone will have limited impact on the learning 

process (Yuen, 2003). It is also essential to reassure the teachers that the OLPC platform only 

changes their role, rather than minimizing or eliminating their role altogether. Human resource 

development should remain one of the main agendas for any ICT-based educational approach. Not 



following this principle ultimately leads to unsustainable implementations 

(http://www.elearnmag.org). 

 

3. Network Development 

The full power of ICT in education can only be accomplished when computers are connected to a 

wider network that permit users to access information from around the globe. OLPC projects are 

viewed as consisting of four different levels of networks (Flickenger, 2006). At the most basic level, 

the computers are connected to each other through a wireless network that enables each computer to 

directly communicate with other computers within a limited radius. The next level of networking is 

between the computers used by students from a particular school and a dedicated server situated in 

the same school. The third level of interconnection is between each school server and a central 

server. Finally, at the highest level, the computers in the project can be connected to the Internet 

through the central server. This last level of connection is the one that enables educators and students 

to communicate and exchange knowledge with the rest of the world. The first three levels of 

connection are the ones currently emphasized in rural areas of developing countries, as these do not 

require access to the Internet (Galue, Dev Bhatta Interview, 2010). 

Since the OLPC concept is relatively new, there is very limited knowledge available in regards to the 

challenges involved in successfully implementing the last four mentioned stages. So far, the OLPC 

platform has been implemented at a small-scale. There are currently no countries where OLPC has 

been implemented at a full-scale. Before investing large amounts of resources in full project 

implementation, some governments in developing nations are studying the results obtained so far in 

developed nations such as the US and Austria (both pioneers in OLPC platforms). What is 

concerning, is that several other developing nations are implementing the OLPC platform at full 

scale without going through a pilot study first (Galue, Brum Interview, 2010). Countries such as 

Mexico and Haiti have followed this approach (http://www.olpcnews.com). In the absence of 

knowledge that would have been gained from systematic pilot projects, it is not clear how effectively 

these countries will be able to implement the OLPC concept. Directly jumping into large-scale 

distribution of laptops without first going through the test and pilot phases in a systematic manner is, 

in the opinion of the writer, a very risky strategy. Other countries are conducting pilot studies first. 

In the case of Uruguay for example, 380,000 OLPC machines were purchased for the purpose of 

distributing them to school children aged six to twelve (Galue, Brum Interview, 2010). Similarly, 

Peru has also recently signed a contract to purchase 260,000 OLPC laptops for a pilot study.  



It is important to mention that preliminary evaluation in regards to the effectiveness of the OLPC 

program points to very controversial results. The state of Maine (USA) is one of the few places in 

the world where the OLPC platform has been implemented over an extended period of time. In 2002, 

Maine launched a large-scale OLPC project where the government distributed 42,000 Apple laptops 

to all the 7th graders in the state (http://www.micdl.org/). The program continues to this day and now 

includes 8th grade students as well. According to a recent evaluation of the program, the impact of 

the laptop program on student learning as reflected in standardized tests is unclear (Bebell, 2010). 

Krueger and Rouse (2004) do not find any significant impact of computerized reading instruction on 

learning outcomes.  A study of Israeli students by Angrist and Lavy (2002), on the other hand, 

suggests that computer aided instruction in schools has a negative impact on math achievement. 

Rigorous evidence from developing countries is almost non-existent. An evaluation of a computer 

assisted learning program in India done by Banerjee et al. (2004) is one of the few analyses of the 

impact of ICT on learning in developing countries. Although the findings of this study show a 

positive impact of computer assisted learning on math scores, this result cannot necessarily be 

generalized to other contexts. 

 

The author concludes that the question, "Is OLPC a good choice for developing nations?" does not 

have a clear answer.  Full-scale implementations of OLPC do not have yet clear educational and 

developmental benefits. Based on the experience of Uruguay (http://www.ceibal.edu.uy/), and Ghana 

(Buchelle, 2007), there are large financial commitments required to fully implement this platform. 

Technology for the sake of technology should not be the reason behind a decision to invest. It is 

important to focus on how the hardware will be used to support and further the educational activities 

already present in different areas of different countries. 



Sustainability of ICT implementation in Colombian Public Schools 

 

There are currently three different methods by which Colombian public schools receive ICT 

platforms: 

(i) Schools can purchase computers previously refurbished overseas. Organizations such as 

Computer Aid International (http://www.computeraid.org), Closing the Gap 

(http://www.closingthegap.com/) and World Computer Exchange 

(http://www.worldcomputerexchange.org/), all provide alternatives for public schools.  

(ii) Schools can purchase computers that are refurbished in Colombia 

(http://www.computadoresparaeducar.gov.co/website/es/).  

(iii) Schools can purchase OLPC platforms.  

While analyzing which alternative provides better utility, research in regards to electronic recycling 

alternatives was conducted (Marthaler, 2008., Steubing, 2010 ., Huisman, 2006). A Colombian e-

waste report was consulted in order to obtain the most currently available data 

(http://ewasteguide.info/Ott_2008_Empa-CNPMLTA). It is estimated that in 2007 alone, 50 M tons 

of computer related equipment was installed at the residential & commercial levels. At current levels 

of recycling, it is estimated that Colombia will accumulate anywhere between 80 and 140 M tons of 

computer related residues within the next five years.  

Given the previous statistics, it is very relevant to consider whether it is a good strategy for 

Colombia to keep importing refurbished computers bought from the US and Europe. Based on 

research conducted by the International Development Research Center (IDRC) (http://www.idrc.ca), 

Colombian refurbishment is the most attractive option of the three previously cited.  

Colombian Refurbishment  

Currently, there are five refurbishing centers in cities around the country, the largest one located in 

Bogota. To keep costs to a minimum, currently about US$60 per computer, students at SENA 

(Servicio Nacional de Aprendizaje, Colombia’s national technical education program) must spend 

one entire semester working on the donated computers. The continuous flow of used computers 

provides the students with valuable work experience. Based on IDCR, the program works really well 

as it is estimated that only 3.6% of the refurbished machines have been found to have problems. 



 

Streicher-Porte et al, provided the most comprehensive analysis in regards to the best strategy to 

outfit Colombian public schools with computers. Based on Life Cycle Analysis and Multiple 

Attribute Utility Theory the authors demonstrate that local refurbishment is the best strategy for a 

country such as Colombia. This conclusion is reached despite the fact that OLPC is the most 

innovative and least costly solution. 

It is important to mention that different studies use different scales to measure sustainability. In 

regards to Life Cycle Analysis, the studies reviewed used the following databases: Eco-indicator’99 

(http://www.pre.nl/eco-indicator99/), Ecoinvent v2.0 (http://www.ecoinvent.org/),  and spine@CPM 

(http://www.dantes.info/Tools&Methods/) among others. As it turns out, the author found out that 

there are currently many ways to perform Life Cycle Analyses (Curran, 2006). 

 

Currently, the OLPC platform is not registered with EPEAT program  (http://www.epeat.net/). 

Nonetheless, based on the advantages of the platform, the author is not fully convinced about the 

conclusion reached by currently available sustainability studies. Given that different sustainability 

scales are used in each different study, it is difficult to choose a single computer procurement option 

based on the use of so many different scales that currently assess both utility and life cycle. Current 

available OLPC platforms have the following advantages with respect to disposal: (i) The OLPC 

platform doesn't have fluorescent backlighting. It uses LEDs (ii) Nickel-cadmium batteries are not 

used. The machines use Lithium ion batteries (iii) Last but not least, the OLPC platform has a life of 

five years, which in the hands of a child, it proves extreme resilience.  

 

Conclusion 

 

The current study allowed the author to become actively involved in OLPC platform implementation 

in Colombia. Although OLPC is not an optimal platform with proven results, it represents the most 

innovative approach to ICT implementation in public schools. Given the tremendous advantage of 

the open source nature of OLPC, well thought out implementation of the platform can lead to new 

opportunities not previously available to children around the world. 
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Practitioner Interviews 

 

Fernando Brum: CEO Plan Ceibal Uruguay. Translation of the phone interview done by me. 

Dr. Saurav Dev Bhatta: Educational Director OLE Nepal 

 

Frequently used terms:	  

One to One: Refers to the idea of every child having his/her own computer. A model initiated by the one 

laptop per child organization. 

OCDE: Organization for Economic Cooperation and Development 

 

My current project has been the result of the collaboration with several different individuals.  I didn’t 

select a single practitioner for the interview, given the fact that my project is the exploration of how the 

Open Learning platform is evolving in different areas of the world. 

 



The project is the result of an accident that occured while doing research for the Beads for Life 

curriculum development. In summary, I am exploring the current state of affairs of the Information and 

Communication Technologies (ICT) presence in education as it pertains to the developing world. Given 

the fact that the topic is so extensive and given that it has so many ramifications for my idea of 

sustainability in education, the following set of interviews are very general. 

 

I had the opportunity to talk with Fernando Brum, one of the founders of Plan Ceibal in Uruguay. He 

basically walked me through the opportunities for the “one to one” platform in Latin America. We 

discussed about the important stakeholders for ICT implementation. Among those were the community 

leaders as well as the politicians who have power in a particular region. Brum stressed on the importance 

of asking the right questions before implementation takes place. In general, one wants to know three main 

things: 

For whom is the program 

For what reasons are we implementing the program  

How is implementation going to take place?  

 

The most important issue is to implement ICT in a holistic manner. There are a lot of opportunities and 

challenges in the arena of ICT implementation. He mentioned that in Latin America the goal is to reach 

30 million children by 2015. By that, he meant that by 2015 thirty million children would have a learning 

device of their own. 

 

Why ICT? Society has new demands yet the traditional educational system is not catching up with the 

demands. They are using the same old methods and innovation is not concurrent with the need. This 

situation presents opportunities. ICT is truly a disruptive innovation in what refers to the one laptop per 

child notion. I asked about how to measure the success of a given platform. According to Mr. Brum, the 

magnitude of success will be measured by the potential of improvement. Also it can be measured by the 

flexibility to respond to new demands of the society and by how the platform responds to the needs of the 

teachers. It is all about the experience of both users and educators. The goal is to create a regional and 

even a global knowledge platform. Eventually, we need to come up with ways to obtain reliable 

comparable data regionally and globally in order to evaluate the success of the platform. 

 

One point that was very interesting is that Mr. Brum believes that educational technology only makes 

sense within other organizational goals, that is, ICT should be looked at within the scope of a larger 

organizational evolution. ICT should be looked at as a vehicle within the context of a larger systemic 



educational reform. In many countries the introduction of educational platforms provides a way for 

reengineering the educational processes.   

 

A question without answer relates to the role of the teacher in “one to one” educational technology 

platforms. We shouldn’t just assume that children, left to their own devices, will figure how to educate 

themselves on their own. 

 

I asked about the investment in ICT and “one to one” models. 

Investment makes sense in what relates to closing the technological divide. 

Now days the debate has moved from the topic of “should you invest in educational technologies?” to the 

issue of  “how to invest?” 

 

The idea of educational utopianism is very prominent. We put so much emphasis on a device to take care 

of education that we forget about other very essential elements of education. Mr. Brum recommended that 

I read the book “The use and promise of educational television in American Samoa”. The book apparently 

describes the failures of trying to implement online learning via TV in the 1970’s in American Samoa. 

Mr. Brum believes that we have to be careful not to make the same mistakes with ICT implementation. 

 

We briefly discussed the “one to one” platform. A big question relates to the fundamental repercussions 

on delivery. The idea is that learning can happen at all times, basically the student can learn whenever 

wherever. Then, what about schools and the typical school format? What about socialization processes?  

Most developing nations are very community oriented. These countries don’t have the individualistic 

models of developed nations. No answers to this issue yet. 

 

What about the issue of mobile devices being put on our environment approximately every 3 years 

(depreciation life of a typical “one to one” device)? No answer yet. I told Mr. Brum that in my mind is 

one thing to have every Boulder rich person walk around with the latest I-phone, and a completely 

different story is to have every child in the world changing computers every three years. Big issue with no 

answer. 

 

Last we discussed about the dynamic of “one to one” impact vs. cost. We don’t really know what the 

impact of “one to one” platforms around the world is. We don’t know how to measure its repercussions. 

We don’t know the ultimate cost of a project of this magnitude. Mr. Brum agreed on the fact that we have 

more questions than answers. 



 

Final Remarks 

1. All OCDE countries are embarking in pilot “one to one” learning projects. This industry will require 

knowledge management specialists. 

2. A complete new industry is forming and, as such, a nice opportunity is being created. This is an 

opportunity not only for global cooperation but also to make money. It is the industry of updating human 

capital.  

3. As educational platforms globalize, the context of different countries with different cultures need to be 

taken into consideration. What is a success in one country cannot be imported to another. 

 

Issues 

We are already seeing impacts in changing teaching methods. 

Are teachers changing roles? Teachers are no longer standing in front of the classroom. They are at the 

back row staring at the student’s laptop screens. How far can you go in changing the role of the teachers? 

Do we know what the impacts of “one to one” are? Impacts on teamwork? Impacts on problem-solving 

abilities? Performance?  

Do we have evidence of positive equity in education from establishing these platforms? 

What about ROI? 

 

So much money has been devoted to “one to one” platforms that other stakeholder groups are asking the 

questions: what about investing in teacher salaries? Investing in incentives? What are the conditions for 

success of “one to one”? What about technical reliability? Network reliability? 

 

There are also questions in regards to teacher training and support and questions about how to screen for 

high quality content.  

 

Ultimately, the big question is how to manage knowledge. 

 

Dr. Saurav Dev Bhatta: Educational Director OLE Nepal 

 

I had the opportunity to briefly contact Dr. Saurav Dev Bhatta, a co-founder of the Open Learning 

platform in Nepal.  In my conversation with Dr Bhatta, I wanted to learn how the project originated. 

 



He explained to me that the pilot project began with a Phase 1 in April 2008. The organization chose two 

rural areas for the implementation. In both of these areas they targeted secondary education. A total of 

135 students and 22 teachers in these schools were using laptops and digital learning materials in the 

regular classroom instruction process during this phase.  

 

The schools are also connected to the OLE Nepal central server in Kathmandu, creating an intranet 

connection between OLE Nepal and its partner schools. Wherever possible, schools have also been 

connected to the Internet. However, this has depended largely on the pre-availability required 

infrastructure in the area. In addition to connecting schools to each other and to OLE Nepal, internal 

networks have also been set up within the schools. Each school is equipped with a school server that it’s 

used to check for updates. The school server also works as the gateway between the school and the 

outside network. Each school server is connected to access points in each classroom with network cable. 

The students can use their laptops to access the server wirelessly through these access points in their 

respective classrooms.  

Each school was given prior notice on how to wire the classrooms. OLE Nepal's team assisted in schools 

to complete the wiring, and set up access points in the classrooms so that students can connect to the 

school server wirelessly from their laptops. Each school was also provided with specially made laptop 

charging racks to be placed in each of the classrooms. The racks were designed to store and charge the 

laptops when not being used by the students. OLE Nepal paid special attention to safety precautions when 

designing the charging racks. 

 

My plan is to meet with Dr Bhatta in my upcoming trip to Nepal. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 



 


