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Project Overview: 
The social, economic, and cultural impact of information and communication technologies
 (ICT) in developing countries is still a controversial subject. It is not clear that there exists a straightforward link between the incorporation of ICT in a community and a significant improvement in its social, economic and cultural life. However, this uncertainty is not stopping the ongoing implementation of programs of information and communication technologies for development (ICT4D) in countries in the South to construct the so-called “information society.” In Colombia, for example, a State agency has been coordinating government ICT4D programs since 2000, and some NGOs, religious organizations and philanthropic dependencies of private corporations are already working in this realm. 

In this context, the experts called upon to be responsible for the implementation of these programs have been mainly computing and electrical engineers. Their participation in these public-oriented organizations challenges the traditional view that engineers are limited to purely technical or corporate domains. Engineers, in these settings, actively participate in public arenas to achieve political legitimacy for technical projects. This situation demands engineers deploy strategies for interacting with citizens and political actors to legitimize their authority, especially when confronted with the uncertainties presented by these socio-technical systems.

My research explores how this socio-technical phenomenon is co-evolving with multiple versions of engineering practice and engineering expertise, some of them addressing more directly social concerns of equity, distributive justice and participation than others. Specifically, this project is based on the following overall research question: “How does the increasing participation of electrical and computing engineers in public-oriented ICT organizations in Colombia help stabilize or destabilize capitalist discourses of the information society and, in the process, alter engineering ideologies, practices, technologies and understandings of professionalism?”
The project explores this question through documentation and analysis of three case studies in Colombia: engineers in IT policy-making, engineers in an IT-based NGO, and engineers in a religious-philanthropic organization that uses IT to reach the public. These cases are situated in organizational settings that differ in goals, scale and levels of interaction with technological designs. However, they all share both a common concern for using information and communication technologies to achieve societal goals, and a common necessity to involve their publics in technological processes to legitimize their position and role. 

The secondary questions that structure this research are:

1. How do engineers and citizens located in different organizational settings understand the “information society,” its relationship with social change and their roles in unfolding this project?

2. What are the different responses these engineers have had to the challenge posed by ICT4D policies and the need to incorporate social concerns of distributive justice, alleviation of poverty and participation?

3. How has engineers’ engagement with social goals altered engineering processes, technologies, relationships of engineers with the public, and engineers’ understanding of professionalism?
The first question evaluates the scope of ideology in engineering cultural codes and in the public understanding. The second question explores the strategies employed by engineers in different organizations to construct the information society while evaluating critically how they approach social values. The last question addresses changes within the engineering professions. 

The following sections of this document elaborate further on these points. The first section of this document provides the background and significance for the project, including review of the relevant literatures like ICTs and development politics, technology and politics, engineering and culture, modernization-development projects and engineering in Colombia, and Information and Communication Technologies for Development (ICT4D). A second section presents the structure of this project with details about research questions, research method and timeline. 
Theoretical Background
ICTs and Info-capitalism

Informational capitalism, the form of capitalism that is replacing and subsuming industrialism with informationalism
 as its dominant technological paradigm (Castells, 1996, 2004), is continuously trying to expand global markets in developing countries (Prahalad, 2002, 2003).  UN’s, World Bank’s, and IADB’s analyses and diagnoses of the state of socioeconomic development in the world now routinely present up-to-date statistics of penetration and use of ICT infrastructure
  (World Bank, 2006a, 2006b) as well as statistics about the growth of  the “e-conomy” or information economy in developing countries (UNCTAD, 2005).
 Cases studies of “successful” experiences of emerging economies introducing ICTs are widely published and presented in economic forums to encourage other countries to jump on the train of progress (Boulton, 1999). However, several scholars have shown that this technological hype faces serious contradictions, among them the industrial productivity paradox – the perceived lack of productivity gains that have resulted from increased IT expenditures (Neal, 1991; Brynjolfsson, 1993), and the educational productivity paradox - IT investments in education have not translated into better grades or education quality
 (Leslie, 1991; Peslak 2005). Other empirical analyses by social scientists have shown that the promised revolution that ICT was going to bring about by leveling the economic playing field (Orville 2000), democratizing institutions through increased participation and transparency (UNDP 2001), and eradicating poverty (Attali 2000; Yunus 2001), has not been fulfilled either in developed or developing countries. On the contrary, even in rich countries with high penetration of ICT, the traditional economic and social gaps have not been altered. Info-rich and info-poor are the traditional rich and poor (Norris, 2001). Neither has IT changed traditional patterns of democratic participation or dismissed the ghost of the “big brother.” Those most likely to participate in traditional politics are the same ones who participate in online politics (Norris, 2001), and the increasing use of ICT for surveillance over citizens by USA and UK governments just reinforces old fears of government censorship and control over people’s private lives (Zuriek, 2003).  Moreover, STS scholars have made the case that several of the burdens of ICT are being placed asymmetrically on poor people (Eubanks, 2004). Low-income people are more likely to be subjected to technologically-mediated surveillance on the job –key-stroke counters and phone monitoring (Sewell 1992, 1998), and are most likely to lose jobs and workshop control to technological change and worker deskilling (Noble, 1984, Gans 1995). 
Although such controversies in the North are relevant, they do not sufficiently account for patterns of policy in countries of the South framed into the discourse of development (Escobar, 1995). In countries like Colombia, corporate engineers, government and administrators still embrace dreams of a “technological utopia
” brought on by an IT revolution (CONPES, 2000), and multinational organizations strengthen the credo that ICT will close the “development gap
” (UNDP, 2001). In this context, developing countries are supposed to improve their economies and the quality of life of their people by locating themselves in a global division of labor, developing online markets, creating IT-based products and services, and using ICTs to improve the productivity of industry and traditional economic sectors (EIC, 2006). For example, the global division of labor, made possible by ICTs, is increasingly translating service and manufacturing processes from rich-western economies to developing countries that can offer a cheaper and equally skilled workforce while maintaining control from the centers where capital is accumulated (Castells, 1996). This is the case for MNCs relocating labor-intensive service functions as call centers, marketing services, and back office transaction processing in developing countries like India, Vietnam, and Bulgaria (Prahalad, 2002). Offshoring, or outsourcing operations to low-cost labor countries, has also restructured industrial sectors to move manufacturing to where cheaper, unskilled labor is available -China for example. This socio-economic dominant structure of informational capitalism has been increasingly reorganizing “development” priorities in developing countries pushing them to ensure universal access to ICT infrastructure, increase technical education, expand teaching of English as a second language, and develop national policies accordingly
.

However, the benefits of informational capitalism do not seem to be distributed symmetrically among all the players. While there seems to be a narrowing of the installed ICT requirements across countries (EC, 2006), inequalities and differential access to health, education, income, land, basic infrastructure, employment conditions, financial credit and product markets within and across countries are steadily increasing, and this differential access usually correlates with markers such as nationality, race, gender, and social group (World Bank, 2006c). Therefore, not only have ICTs not been enough to produce social change by themselves, but as constitutive part of the global socio-technical arrangement of informational capitalism they embody values of a system that is making the conditions of poor people worse. Thus, if these dominant socio-technical systems are not achieving their societal goals, how and by whom are the contradictions inherent in these systems contained and presented as a stable rhetoric to make citizens legitimize these projects? It is my argument here that between the multiple contradictions that the info-capitalism faces in developing countries between pragmatic achievements and optimistic rhetoric of social change, there is a socio-technical arrangement of ICT4D that is being built to stabilize and regularize these anomalies. In the Colombian case, this socio-technical arrangement includes an IT national policy, multilateral agencies, government agencies, private sector, NGOs, third sector organizations, ICT infrastructure, and ICT prototypes. Even though this project does not take on the task of constructing the narrative of how this large-technological system (LTS) has been built (Hughes, 1983), it takes on the task of understanding how some key actors –engineers, currently resolve contradictions of the system in order to stabilize it and in the process redefine themselves as techno-political actors. I use the concept of the system builder or heterogeneous engineer
 (Hughes, 1987; Law, 1987) to emphasize how engineers, experts in ICT and ICT4D, are using technological designs and strategies to consolidate this socio-technical system. I also explore how at this point of development in the socio-technological system, there exists different versions of how to be a system builder.
Technopolitics
Building upon a long STS (Science and Technology Studies) tradition that has studied how society shapes technology and how technology impacts on society
 (Winner, 1977, 1986; Bijker et al, 1987, Cockburn & Ormrod, 1993; McKenzie & Wacjman, 1985), re-constructivist STS approaches have noted that some design movements that have managed to include “positive” social values
 in technological designs
 (Feenberg, 1991, Hess 2005) have been limited by trying to induce social change by solely technical means and have ignored the limitations of designers’ agency
 (Wacjman, 2004; Woodhouse and Patton, 2004; Nieusma, 2004; Woodhouse, 2005), as well as the social, political and cultural dynamics required to enact values embedded in artifacts (Forty, 1986; Pfaffenberger, 1992). This project continues this tradition of theory by understanding the politics of design, the process by which social and political values are embedded in the content of artifacts during its design, as a necessary but not a sufficient condition by means of which positive social change can be promoted. For that purpose, I use the concept proposed by Gabrielle Hecht of technopolitics, defined as “the strategic practice of designing or using technology to constitute, embody or enact political goals” (Hecht, 1998). In this interpretation, the political construction of technologies is located in a broader social and cultural context where they are enacted. This gives conceptual and methodological room to observe and understand the resistance or adaptation to a designer’s intentions embedded in the artifacts. In the same way, it also gives the opportunity to understand technological designs that embed social values as tools that some system builders use in political negotiations to legitimize projects and to position themselves as figures of authority. This is the position where I situate engineers in ICT4D in Colombia, as system builders that engage in technopolitics by embodying values in the design of ICT and by using these designs in political negotiations to backup and ground their authority. 
Engineers, Politics and Culture
The direct participation of engineers in public life is not a new phenomenon. Their search for status has taken them to the public arena on several occasions. In the USA, between 1880 and 1930, a technical elite of upper-class corporate engineers occupied top positions in government, industry, academia and professional associations to create institutional arrangements where the engineering profession could gain status by boosting productivity, basing its technical knowledge and methods in scientific principles, and linking the profession to long-term managerial careers (Noble, 1977; Layton, 1971). In France, engineers that joined the scientific and technical cadre of experts of the post-WWII nuclear program used reactors, nationalism and a public-service ideology to gain enough power to shape military and industrial policies. They also became in the process national heroes (Hecht, 1998). In Colombia, upper-class engineers before 1890 were regular members of the two dominant political parties and they publicly engaged in partisan conflicts. Later, when associated in professional organizations they lobbied the government to change the habit of hiring foreign engineers to direct public works, something that placed them as subordinates of these foreigners in “second-class” engineering tasks like surveying, and inspecting projects’ development (Safford, 1976).
However, rather than being a homogeneous group with consistent ideologies looking for status (Noble, 1977), or apparently being united around political ideologies during some periods of time (Layton, 1971; Safford, 1976), engineers are highly diverse as they are more attached to cultural differences and social categories than is normally acknowledged by most  researchers
. The study of engineering cultures by Downey and Lucena, for example, has used the concept of cultural codes to analyze how engineering can be understood as culturally situated knowledge, activity and profession. Cultural codes are cultural meanings that challenge engineers in their work. Engineers experience these cultural challenges and respond to them by shaping their identities, knowledges, practices, and perceptions of status and authority (Downey & Lucena, 1994, 1998, 2005; Sinclair, 1991; Hecht, 1998; Tonso, 2006). 
In the literature of expertise, it is also common to find a taken-for-granted cultural understanding of how technical experts –engineers- gain authority (Nelkin, 1975; Laird, 1990; Wurth, 1992; Beder, 1999). In analytical terms, they are considered to be a homogeneous group whose authority rests on their possession and use of esoteric knowledge in technical designs, something that has been institutionalized in modernity by the creation of science and technology professions and the importance of credentials. In a way, this creates a frozen analytical entity that makes it difficult to observe in practice how technical experts, challenged by identity dilemmas, renegotiate their authorities and generate different ways of being an engineer and doing engineering. It also makes it difficult to see expertise in people without credentials or to grant expertise to people with credentials that do not have relevant expertise. Recent research has shown that expertise is also a more complex phenomenon that grounds authority in cultural and political negotiations of legitimacy with expert’s clients (Latour, 1987; Turner, 2001), hierarchies of knowledge among experts (Nieusma, draft),  relationships with institutionalized traditional patterns of power (Haraway, 1996; Harding, 1998; Woodhouse & Nieusma, 2001) and institutional interpretations of the relationships between professionals or lay people with experience-based expertise, professionals without experience-based expertise, and lay people without experience-based expertise (Collins and Evans, 2002). 

By paying attention to how contemporary changes of cultural codes challenge professional identities of computing and electrical engineers in ICT4D, this project also shows how engineers generate consistent versions of how to define their professional expertise, their interactions with the public and how to ground their authority
. 

Historical Background: Modernization and Engineers in Colombia

The authority of technical and scientific experts in Colombia to influence public policy has gone hand in hand with attempts to modernize the country, times of economic and political stability
, the rise of an industrial economy in the 20th century, and possibilities of upward social mobility for professionals in a hierarchical and poor society
. 
Marco Palacios, Colombian historian, following Touraine, distinguishes in Colombia modernity from modernization projects. On one hand, Modernity is defined around some attributes of a society, namely a reliance on North American and Western European science and technology, an economic system based on capitalism-industrialism, and a polity of democratic nation-states. On the other hand, modernization projects refer to the pragmatic attempts by the State to implement the ideals of modernization. With this analytical distinction, it is possible to describe how in Colombian the State has pursued several modernization projects while the country has never achieved modernity (Palacios, 1994). Many modernization projects have encountered barriers in implementation, resulting in a history of several incomplete projects that have created a hybrid country where the indigenous traditions, industrialism, and, now, post-industrialism co-exist together in a stable collage for insiders, but in an incoherent and very difficult to categorize picture, especially from an outsider perspective limited by a monolithic “development” language (Escobar, 1995). However incomplete and unfair for most of the population, modernization projects set the ground for the creation, exercise and contemporary high status of technical professions in Colombia especially for engineers, economists and administrators. 

This section is a brief historical review of the rise of technical professions as part of the contemporary techno-political elites in Colombia. This review serves as background for locating contemporary engineering technopolitics of ICT4D in a broader context of modernization and development politics, and to understand historically the relations between engineering and Colombian elites.
First Wave of Modernization Projects: Building the Republic

Colombia’s history during the past 500 years has been strongly influenced by elites who control the basic institutions of social and political life. Between the 16th and 18th centuries, a minority of Spaniards dominated Colombian territory and its indigenous population. By 1570 approximately 1,500 male Spanish conquerors and settlers were already supported by labor and food provided by 155,000 Indians paying tribute to their conquerors (Palacios, 2002).  This situation of control by an elite minority did not change after independence in the 19th century. The independence movement was also designed and directed by a privileged class of educated “criollos” (creoles), American born descendants of Spaniards, who, inspired by the historical influences of the French and American Revolutions, mobilized the indigenous population to achieve political and economic independence from Spain.

After independence, the creoles achieved the upward mobility that was denied to them during colonial times by European-born Spaniards, who previously had monopolized the highest administrative, economic and ecclesiastical positions. When they became the rulers of the new republic, they distributed among themselves the economic and political power of the country in several economic regions that in time would reinforce an already fragmented and regionalized economy
.  These dominant elites remained in their large landed estates or “haciendas” for generations, accumulating capital and political power. The already existing pattern of a small number of large landowners of Spanish descent and a large number of indigenous peasants with tiny plots of land in “Indian towns” did not change at all after independence (Palacios, 2002). 
In the process of building the republic, the elites placed great interest in educating their succeeding generations in law and liberal arts
 to fill political, religious and economic positions in local, regional and national levels that would favor their status, class distinction and political power. Elites also ensured that access to public positions and university education was restricted to their members.

During this period (the 18th and most of the 19th century), scientific and technical knowledge remained as a non-valuable asset for Colombian elites at a time when it was booming in Western Europe and North America. In post-colonial 19th century, the Creole elite in government attempted to introduce the first modernization projects in the country. They tried to motivate Colombian elites to be educated in science and in scientifically-based practical knowledge in order to organize Colombian economy and government. They also tried to educate the rest of the population with basic technical training to provide a necessary workforce for industrialism. A variety of barriers impeded these efforts whether political, geographical, religious, fiscal or social (Safford, 1976). In addition, the social and political needs of consolidating the new republic during the first half of the 19th century brought the majority of the elite to value the study of law or military rather than scientific knowledge. The arguments of neo-bourbon creoles (defenders of S&T training for elites) could not hold when confronted with a fragmented national economy and an extremely poor national treasury. These conditions did not support or demand major public works where technical knowledge could have proven useful. Continuous civil wars between centralists and federalists during the 19th century also drained government finances impeding major investments in public works. Up to the 1880s, the transportation routes in Colombia remained concentrated in the two main rivers: Magdalena and Cauca that connected the interior of the country to the Caribbean coast, and in the several mule paths that connected ports on the two rivers to the different towns in the interior.
For the private sector, barriers to industrialization were immense as well. Importation of machinery was extremely expensive during 19th century because of the transportation costs to the major centers of production and local markets. These costs were subjected to the inclement topography of trail paths in Colombian mountains, availability of mules and trail path conditions during rainy seasons. During dry periods the cost of mule haulage on the trails was already high -38 to 60 cents per ton/mile between 1848 and 1861, but during dry periods or when civil wars made mules scarce, these prices could easily double. As a comparison, at this time in the USA transportation costs by canal or rail were as low as 2-4 cents per ton/mile (Safford et al, 2002). These unaffordable costs delayed mechanization in manufacturing until the end of the 19th century when railway construction began. These conditions also helped to decrease a potential demand for technical professions during this period.
Even though some administrators supported some of the several initiatives to promote S&T training during the 19th century, the Republic never had enough resources to pursue this enterprise in a serious and continuous way. When scientific and technical knowledge was required it was imported. Law, medicine and theology constituted by and large the professional studies that Colombian elites valued and pursued until the very end of 19th century.

Tensions between centralists and federalists after 1830 were also important in creating barriers for social acceptability of S&T training and creation of S&T based activities and professions in Colombia. Conservative political centers in Bogotá (east), Popayán (west) and Cartagena (Caribbean coast) maintained constant tensions with the provincial regions during the 1840s. The political strength of the centralist elites concentrated in the three university towns of Bogotá, Popayán and Cartagena enabled them to impose a centralized system of education policy with the universities ruling over the provincial “colegios” (local professional degree-granted institutions) (Palacios, 2002). For example, during General Herran’s government (Conservative, 1841-1845) there was an attempt to demand by law that all provincial “colegios” should have science chairs and include science in professional studies of law and medicine. Considered by provincial colegios as a ridiculous demand because science professors were both expensive and unavailable,
 these demands were understood by people from provinces as an attempt of professional birth control by the elites in the political centers.
 Provincial elite students, parents and authorities teamed up to resist the implementation of these policies and in 1845 the government was forced to eliminate them (Safford, 1976). These conflicts between political urban centers and provinces proved harmful to the social acceptability of technical education. 

The confrontation between centralists and federalists, which eventually took the country to several civil wars, was not the only influence that caused these first attempts to “modernize” the country to fail. A wide-spread rural poverty, market fragmentation, regionalisms, and fiscal deficits also impede the institutionalization of universal access to primary education, the public or private support for technical education, and the construction of public works (Palacios, 2002). This is clearly different from what would be expected in a country in transition to “modernity” that would incorporate industrialization, promote national economic integration and encourage scientific and technical training. 
The self-sustaining local economies of the separated regions in Colombia during the 19th century did not help further the integration of a national market or the demand for transportation infrastructure. Just very few products, scarce in some regions, traveled among regions: tobacco, salt, and cacao.  External commerce coming from the USA and Europe to the Caribbean coast also intensified the fragmentation of the internal market by providing cheaper goods than those produced in the interior. This situation produced few state investments in engineering projects and public infrastructure, and very few opportunities for employment of technically trained people between 1850 and 1880. As a consequence, there was not much of an interest to cultivate technically trained elite and few engineering schools were created during this period.
 Most of the experts and engineers hired by the State during this period were foreigners or Colombians who got their degrees overseas. (Safford, 1976)

Second Wave of Modernization Projects: Engineering The Coffee Nation and Encountering ‘Development’: The Rise of Technical Elites
By the1880s, there was a significant number of Colombian engineers to begin acting as a collective,
 and it was in this period when engineers began to emerge as a professional group in national politics. In 1887, engineers from Bogotá, the capital city, established the “Sociedad Colombiana de Ingenieros” (SCI) to make their voice heard and their work respected in the national scene. Up to that point, there was a continuing tendency from the government to rely on foreign engineers in major undertakings and engineering designs of railways, paths and canals. Native engineers were relegated to secondary tasks like surveying possible routes, conducting feasibility studies and inspecting completed works for the government. However, an increasing demand for engineers at the end of the 19th century to work on city water supplies, telephone service, electric lighting and municipal engineering in general, motivated native engineers to organize as an interest group in order to push the government to stop its reliance on foreign engineers. The professionalization of engineering was also at stake because many lay people –merchants, landowners, and military officers- were at this point directing the construction of local roads and bridges. 
However, this national and nationalistic integration of engineers did not last long undermined by conflicts between regions. Engineers ended up embodying the traditional rivalries that historically had been developed between eastern-northern and eastern-western regions of the country. SCI, supposedly the “national” association turned out to be solely representative of the interests of highlanders-eastern engineers –mainly from Bogotá, the capital city. Eastern engineers that belonged to traditional upper-class families closely aligned with traditional political elites in the capital. In response, westerners from the provinces in Antioquia, embodying a strong federalist past, regional economic independence, and resentment with the centralist and elitist politics of the capital city, created a separate association: “Sociedad Antioqueña de Ingenieros” (SAI) in 1913 that grew out of the School of Mines of Antioquia established in 1887. 
This phase of engineering professionalism in Colombia parallels developments in engineering professionalism in the USA that were going to occur between 1910-1920, as described by Edward Layton (1971). Colombian western and eastern engineers embodied the concerns of an emerging profession that distinguished between engineer-bureaucrats (easterners or “bogotanos”) and engineer-entrepreneurs (westerners or “antioqueños”). Profound historic, cultural and ideological differences split these two factions that tried separately to define the engineering profession in Colombia. This was unlike the comparable situation in the USA, where engineering professionalism (or, more precisely, deprofessionalization) was defined in the context of the rise of large corporations at the end of the 19th century (Chandler, 1977) and the incorporation of science into capitalism in the science-based industries (Noble, 1977). In Colombia, the clash between independent engineer-entrepreneurs and engineer-bureaucrats was defined in the context of a historic rivalry and cultural difference between regions. 

The different attitudes towards foreign engineers reflected these profound ideological divisions. While the eastern bogotanos campaigned to displace foreigners, the antioqueños had a very positive and welcoming attitude towards foreign experts inherited from the good experiences, during the 19th century, of foreigner participation in technical innovations for the gold mining economy of Antioquia. In fact, to the eyes of Antioqueño engineers, the foreigner was usually more appreciated than the bogotano engineer.
Between 1903 and 1948, Colombia achieved a measure of political stability that along with a booming economy, based mainly on coffee exports, eliminated several of the economic and political barriers to technical development presented during the previous century. In a time of unprecedented prosperity, the upper class focused on the planting of coffee, whose principal market was in the USA, and foreign investment increased considerably. Political stability was achieved after the War of the Thousand Days (1899-1903) by partisan agreements.
In a relatively stable climate, the pace of railroad construction took off after 1905 with infusion of British capital. Bogotá was connected to the Magdalena River, the most important fluvial artery in Colombia, by railway in 1909. Cali, the third largest city in Colombia, got connected to the Pacific in 1915, one year after the completion of the Panama Canal. Medellín, the second largest city, got its railway connection to the Magdalena River in 1929. However, the desired national integration by railway never became possible in Colombia because of the high costs caused by the irregular and mountainous topography. In the end, it was going to be the highways that eventually connected the fragmented regions. Highway construction began in 1910 and, even though somehow deficient, it was approaching a national integration by 1950s (Safford et al, 2002).
Not only in terms of transportation but also in terms of industrial and urban development, the booming economy offered opportunities for the private and public employment of engineers inconceivable two decades before. Therefore, there was plenty of motivation from engineers to engage actively in politics during this period. Organized in the SCI and echoing bogotano engineers’ nationalism, SCI used leadership positions to advocate policies favorable to their interests, among them the nationalization of the railways financed by British capital (1911-1931). Nationalization meant for engineers eliminating dependency on foreign capital for new railway construction and gaining control over existent railways, circumstances favorable to more jobs for native engineers and the opportunity for them to “rationalize” the system from a technocratic agency in the executive branch (Safford, 1976). The project was also reminiscent of the technocratic ideals of engineering progressivism in the USA as incarnated by the scientific management movement of the Taylor Society during the 1910s and 1920s or the most infamous organization leaded by Howard Scott during the 1930s: Technocracy Incorporated (Layton, 1977).
A renewal of technocratic ideals for “modernity” in Colombia, and an attempt to implement another modernization project occurred after WWII. The end of WWII resurrected the threat of competition from foreign experts to bogotano engineers in the context of an expanding industrial economy demanding industrial, electric and chemical engineers that the country was not producing
. In response, engineering specialization began happening gradually in technical universities from the 1940s to 1960s. Several engineers also traveled overseas during this period for their specialization, and engineer-managers began to occupy top positions in technical bureaucracies in the country. Engineers increasingly trained in management and economics and some got hired as business managers and national economic planners. At this time Modernization theory began to take root in the USA (Rostow, 1960) where several of these engineers were being trained. Their position in bureaucratic roles allowed them to bring, without much resistance, the new development foreign experts from the Bretton Wood institutions to the country. Resistance from engineers to foreign experts changed mainly because of the privileged positions several engineers had gained as heads of government agencies, businesses, and national planning and because of the common social networks that Colombian engineers educated abroad now shared with foreign development experts. This reliance upon and trust in the foreign expertise opened the doors for the interventions that configured the contemporary model for “development” in Colombia (Escobar, 1995). The rise of technical experts in economics influencing political decisions in the country and the increasing belief in the efficacy of the modern techniques of public administration made evident that technocracy, represented by the engineer-economists, engineer-managers and economist-administrators, was displacing former positions of authority held by politicians and lawyers. 

During the 1950s and 1960s, Colombian economists, most of them graduated in Ivy League universities in the USA, regularly began occupying positions in Colombian technical bureaucracies (agencies for gathering national statistics and planning) and sometimes in Washington bureaucracies (Palacios, 2002). The Colombian elite also founded in 1948 what was going to become the most elitist university in the country, the “Universidad de Los Andes” that has been educating the technical elite that often directs the economic institutions of the country ever since
. Founded after the model of the American private university, and supported by the business and political Colombian elite, American corporations and the Rockefeller Foundation, the “Universidad de Los Andes” (UA) became the seminar par excelence for the technical elite. Alumni from this university usually end up occupying top positions in businesses and government. Directors and heads of technical bureaucracies often occupied faculty positions. For example, among the School of Economics of the UA, the National Planning Department (NPD) and the Ministry of Economy a consistent group of economists alternate among them to occupy academic and government positions. 
However, by the end of the 1970s and during the 1980s this second wave of modernization showed its flaws: high deficit and increasing levels of debt, increasing disparities between classes and unequal distribution of capital, dependency on international protectionism, poor levels of education and increasing levels of criminality and violence (Palacios, 1994). Instead of considering the failures of the model, it was assumed that the poor results obtained were caused not by the model and the technical experts who built it, but by a deficient implementation of it by the governments in turn and its politicians (Escobar, 1995). Considered inefficient to administer the Colombian economy, the State was asked by economic experts and international institutions to fit into the neo-liberal economic model. It would increasingly rely on market mechanisms (rather than planning), privatize public utilities and companies, and open the economy to international markets and investors. A new political constitution (1991), the end of the international regulation of the coffee market (1989), and the first neo-liberal government (1990-1994) marked the politico-economic transition of Colombia to a third modernization project: its insertion into the global project of informational capitalism (Melo, 2004). 

Third Wave of Modernization Projects: Informational Capitalism and Post-industrial Development
In the third wave of modernization of informational capitalism, the competitiveness of a developing nation does not rely on its comparative advantage as a raw materials provider as it was before, but on its capacity to innovate upon the generation of value for producers and consumers from developed countries. Industrialists, manufacturers, economists, engineers and technologists are called forth to the front line of this project that is also supposed to be propelled by advances in science and technology. The nation, for the first time, has a built-in capacity to provide the necessary technical expertise for the so-called “knowledge economy:” electrical and electronic engineers, chemical engineers, industrial engineers, biologists, mathematicians, computing engineers, mechanical engineers, industrial designers, etc. 

According to the economic models of neoliberalism and informational capitalism, since the 1980s the Colombian government has implemented national programs to expand its computational and telecommunications infrastructure. These programs have emerged from international initiatives of UNESCO, UNDP, World Bank, and the Inter-American Telecommunication Commission (CITEL) that share the common discourse of connecting America to what is referred to as the “information society” or the “knowledge society”. They call for Latin American countries to expand their technological infrastructure of connectivity, to promote educational programs for the “knowledge workers”, to promote the “electronic” modernization of government, schools and industry, and to generate local content that can provide local competitive advantage in the “information economy.” The general hypothesis behind this re-orientation of development to include information technologies is that information-based technologies (ICTs, biotechnologies) will allow developing countries and least developed countries to leapfrog from pre-industrial to post-industrial economies (UNDP, 2001; UNCTAD, 2005).
As several authors have noted, initiatives that advocate for a post-industrial revolution have used the same discourses of modernization, development and progress promoted during 19th and 20th Centuries around industrialism and, in the case of Latin America, technology transfer (Escobar,1995) to define a new scale of economic progress around info-capitalism (Castells, 1996; Norris, 2001). In Colombia, they have influenced the proposal for another project of “modernization.”

To comply with the new “development” priorities, the Colombian state designed in 2000 The Agenda for Connectivity, a State policy designed by Andres Pastrana’s government to introduce Colombia into this new phase of capitalism. It was designed to be a set of strategies, developed through programs and projects, to extend massively the use of information and communication technologies to increase the productive sector’s competitiveness, to “modernize” public institutions and government, to ensure universal access to information, and to change the education system to prepare the workforce for the new economy [CONPES 3072]. 

The Agenda was developed following the Canadian model of “Connecting Canadians”. During Pastrana’s government (1998-2002), a technological mission traveled several times to Canada to participate in the drafting of the Agenda for Connectivity in the Americas and the Plan of Action of Quito (ACAPAQ). While there, the mission learned about the programs “Computers for Schools,” “SchoolNet,” “Smart Communities,” “Electronic Commerce,” “E-Government,” and the policy “Connecting Canadians” that the mission used as templates for the design of the programs “Computadores para Educar,” “COMPARTEL,” “PRYMEROS,” “Gobierno en Línea” and the State policy “La Agenda de Conectividad” (Agenda for Connectivity). In the same way Canadian missions were welcomed to help design the policy at that time.

The Colombian mission in charge of designing the Agenda for Connectivity was mainly composed of electronic and computing engineers that later became heads of the same divisions they had helped to create for the Agenda. Even though there is not yet an exhaustive historical study of the creation of this policy and the mobility of the engineers that have been involved with it, origin narratives, reports in the news, and the yearly reports of accountability show that the bureaucratic system that was implemented to run the Agenda has been run exclusively by computing or electronic engineers coming from one of the elite universities: either the “Universidad de Los Andes” or “La Pontificia Universidad Javeriana.” 

No other interest group was involved in the design of this policy, which followed the same traditional trend of “top-down” policy-making. The Congress welcomed the policy without major questioning and with the usual technological optimism that new technologies bring to the elusive economic and social goals in Colombia. The accountability reports of the Agenda in Congress are still now limited to budgetary terms and to statistics of the expansion of the infrastructure and its access, reducing the politicians to passive observers of the design and implementation of this policy. 

Conclusion

Different elitist modernization projects in Colombia have valued over time different kinds of expertise. Until the 20th century, engineers were not characterized as important players in political and economic scenarios where “top-down” approaches and economic motifs constantly re-define the structure of power and authority in the country. Professionalization, industrialization and the creation of elite schools were necessary conditions for Colombian elites to become interested in technical training and in engineering. The stability of social networks that unite elite schools with privileged positions in businesses and government and the separation of technical tasks from administrative positions in technical bureaucracies have preserved for upper-class engineers the traditional hierarchic structure that separates social classes in Colombia. The combination of training in engineering with training in administration and economics has also defined the profile of engineers-bureaucrats that belong to the technical elite.
Being recently introduced in the Colombian collage of modernization projects, informational capitalism is producing a phenomenon in which technical professions are becoming information- and computation-intensive. It has also created a new set of private, governmental and non-governmental institutions that are structuring the Colombian version of the information society. In some of these organizations, computing and electric engineers shape public policies directly and, generally, without input from the public.
Information and Communication Technologies for Development

The inclusion of ICTs within development rhetoric is a phenomenon first articulated during the 1980s. Several social, political, technical and economic developments, as described by Castells, helped to define a co-construction of ICTs and a restructuring of capitalism that is redefining capital in terms of information (Castells, 1996, 1997), namely, the crisis of industrialism during 1970s, the social movements in the USA and Western Europe during the 1960s and 1970s, the end of the Cold War, the rise of neoliberalism during the 1980s, and the technical developments of ICT during the 1970s and 1980s (especially computing networks, Internet, and The Web). In this structure an informational society corresponds to “a specific form of social organization in which information generation, processing, and transmission become the fundamental source of productivity and power, because of new technological conditions emerging in this historical period.” (Castells, 1996:21) 

This articulation by Castells helps to identify the rationale by means of which ICTs were incorporated within development policy. By the end of the 1980s and during the 1990s, when neoliberal policies reached countries in the South, there was an “awareness” that the developing world needed to build up its resources of skills and experience as they related to information technology (Steinberg, 2003). Two main approaches to development have since taken place suggesting that IT is relevant to development objectives. 
The first approach is framed in terms of knowledge/technology transfer by development experts. It suggests that electronic communications networks can provide a general resource and a means to exploit information, skill and expertise which are so greatly lacking, especially in Least Developed Countries
 (De Roy, 1997). From this perspective, the debate on information and communication technologies for development (ICT4D) centers on how to facilitate and promote the rapid growth of electronic networks that could link developed and developing countries to facilitate this transfer of knowledge/technology. In other words, it becomes imperative for developing countries to solve the problem of accessibility to ICTs (Strong, 1985). The very concept of the Digital Divide was adopted by these development discourses after 1994 to refer to the disparities between infrastructures of wealthy and poor countries that could be overcome by expanding the required technological base (Aspray, 2004). Social justice approaches, from this perspective, identify differential access to ICT infrastructure as the main problem to be overcome. For example, in the USA, during the 1980s, statistical data showed that wealthy school districts (typically suburban and white) could afford computers while the poorest school districts were less likely to own them (typically in inner city or rural areas, with a disproportion of immigrants, low-income people, black children, hispanic children, and children with disabilities) (NTIA, 1995). Reports like these began changing the rhetoric of the Digital Divide, at least in the USA, from one of access to knowledge to a matter of civil rights. Eventually, during the 1990s, a Community Technology Centers (CTC) movement and Clinton’s government computer initiatives for low-income people saw the light to address the issue of differential access to ICTs touching on two important government policies with a long history of government investment and inclusion in the civil rights discourse –public education and universal service (Aspray, 2004). In developing countries, this approach was used first to document differential access to ICTs across rich and poor countries, but more recently, with the spread of ICT infrastructure within countries, it is following a similar approach of analyzing the gulf between the haves and have nots along age, gender, level of income, education, and geographical location within countries. From this perspective, granting universal access to ICT infrastructure for poor people and poor areas supports equity across groups and countries and narrows the national and international Digital Divide. One of the main problems with this approach, however, is its lack of critical reflection about the conveniences or inconveniences of deploying ICT infrastructure massively without addressing issues of maintenance, relevant use, training, appropriation, and deeply grounded socio-economic and political inequalities that are not going to be solved solely by granting access to ICTs. It tends to confuse ICT as an end and ICT as a mean to a sustainable improvement of life conditions and social justice. Finally, it also distracts the attention from the more pervasive inequalities of info-capitalism that demand universal access to ICT as a pre-requisite for online markets and for socialization of the population to ICTs and electronic transactions in order to create a critical mass of proficient e-consumers. 
The second approach, developed by the end of the 1990s and during the first years of the 2000s, is heavily influenced by business interests in both, developed and developing countries. It has also been promoted recently by development experts and could be considered as a transition phase towards the privatization of the Internet. Influenced by the growth of the Internet and the World Wide Web as well as an emerging on-line market, this approach suggests that the private sector in developed and developing countries has real opportunities to integrate companies and markets globally and in the process improve the economies of developing countries and the standards of living for their people (Prahalad, 2002). These include offshoring strategies of MNCs from developed countries that enable a two-way access to skill and expertise, and private provision of infrastructure, critical services such as health care, and management of natural resources such as land and sea resources for farmers and fishers (Qureshi, 2003). From this perspective, access to ICTs is a necessary, but not a sufficient, condition for development
. Citizen’s ability to utilize technology skillfully, the transparency of business and legal systems, and the extend to which government encourage the use of digital technologies are also required conditions to exploit the informational economy (Etkind, 2006; EIU, 2006). This perspective has subsumed access to ICT infrastructure and has paid more attention to the ability of its consumers, businesses and governments to use ICT to their benefit. Social justice approaches within this framework are still in the process of being articulated. However, one hint about where these approaches could go is given by some changes in the Community Technology Centers (CTC) movement’s rhetoric in the USA in 2002-2003. Bush government cut off in 2003 funding for the CTC programs, within the Education Department, and the Technology Oportunities Program, within the Department of Commerce, based on a report issued in 2002 (NTIA 2002) that suggested a significant reduction in inequalities in the USA citizens’ access to computers and the Internet. The reaction coming from the CTC movement, at his point largely constituted by more than 1,000 NGOs all across the USA, was to fund another survey that showed increasing gaps of inequality (Benton, 2002a, 2002b). The focus of this report was to show that differential access to existing and new available technologies, such as broadband, between the wealthiest and the poorest and between urban and rural areas was increasing and not decreasing, as the NTIA report suggested. However, this report transcended access issues and claimed that there needed to be effective programs to train poor people to use technology for their own economic and political empowerment, as well as increased efforts to provide appropriate Internet content for all groups in society (Benton 2002b). As this particular case shows, while access to ICT infrastructure is still a contentious issue from a social justice perspective, the discourse has shifted to include concerns with distribution of opportunities to access relevant content and distribution of economic benefits that could be derived from ICTs’ use. Given that computer ownership and internet access are not the central focus of this approach, concerns about equal opportunities for social groups will tend to move from ICT access to economic opportunities in informational capitalism along race, ethnicity, gender, education, income and geographic location.
Each of these two perspectives defines different roles for government and industry. The role of government is enhanced in the first approach and diminished in the second where industry begins to profit from an established sociotechnical base. The role of ICT4D policies in the first approach corresponds mainly to infrastructure building (universal access) and in the second approach it includes creation of supporting institutions and educational policies. These two approaches to ICT4D also address from different angles what needs to be done to enable resources to be distributed more equitably, to promote participation of citizenry or to ensure distributive justice,
 all of these, critical elements at the moment of evaluating the kind of “development” that these kinds of policies are enacting. However, in developing countries the mainstream ICT4D debate tend only to incorporate the first type of social justice approach, the one concerned with granting universal access. The consequences of this flaw are now evident in the increasing inequalities between rich and poor countries, and between rich and poor people within countries, even in front of a narrowing access gap to ICTs at all levels (World Bank, 2006c, EIU, 2006).
The “third sector” or “voluntary sector
” has also been an important actor in ICT4D and it is necessary to inquire a little bit more in its participation. While also concerned about access, effective use and capacity building in poor communities, the voluntary sector has adopted a more local perspective that engages with specific low-income communities and their particular needs. For example, in developed countries like the USA, where inequalities also construct “developing countries within,” some approaches coming from academia have addressed the implications that production in informational capitalism is having in the character of civil society. Eubanks, a STS scholar, based on studies of the use of ICT for surveillance of low-income employees in their jobs and its consequences on alienation of a disempowered citizenry, especially marked by gender and race, (Eubanks, 2004) has been committed to organize local mobilization, awareness and empowerment of low-income women by means of “Popular Technology Workshops.
”  Other approaches have addressed particular needs of low-income minorities for elementary and secondary education in math and sciences by developing culturally situated software tools that engage these kids in active and relevant learning (Eglash, 2004a). Mainstream IT-based educational tools embody designers’ biases that do not consider minorities perspectives (Flanagan, 2005) affecting asymmetrically the relevance and impact of learning tools between majority groups and minority groups. Eglash’s strategy has been to use cultural manifestations of abstract thought and vernacular technologies to link math and science principles with culturally relevant meanings. This approach is particularly important in the sense that it questions common assumptions behind the strategies of ICT4D based on technology transfer from the have side to the have-not side of the digital divide, namely that the have-not side has nothing to offer in terms of science or technology and that it is just a passive recipient of the knowledge or technologies that are being transferred (Eglash, 2002, 2004b). Several other projects concerned with social justice have been pursued by scholars interested in integrating ICTs to enhancements of local social capital and local economies (Sherry et al, 2005), scholars promoting the creation of professional movements on community informatics (Gurstein, 2003), the previously mentioned CTC movement (Aspray, 2004), and NGOs interested in using ICTs to promote alternative independent media that publishes content locally produced by communities all over the world (Indymedia
).
In developing countries, the third sector approach to ICT4D has been mainly focused on issues of access to ICTs in low-income communities and in their appropriation (Telecenters
-Kiosks strategy) (Gurstein, 2003). This focus reflects the pervasive influence of the first approach to ICT4D in the third sector. For example, the educational centers that provide Internet access in the impoverished city of El Alto, next to La Paz, and nearby rural communities in Bolivia where access is concentrated in the main cities (Chavez, 2005). However, in some cases, at least in Perú, Ecuador and Colombia the promotion by NGOs of locally, small and family-owned businesses based on ITs (Café-internet
 strategy) has attended some of the concerns with economic localism in poor urban neighborhoods in urban environments
 (Salvador, 2005). Specifically in the Colombian case, some NGOs and religious organizations have been trying to fill-in the gap of ICT4D that government and businesses are not attending in terms of paying attention to social concerns different than ensuring equal opportunities to ICT access. For example, the NGO “Somos Más” has focused on integrating Colombian NGOs to attract foreign sponsors by means of a web portal and intense lobby with international agencies. By using ICT to provide a channel that allows Colombian NGOs to negotiate and contact potential sources for funding overseas, “Somos Más” acts as a meta-NGO that permits the third sector, especially small NGOs with scarce resources, to grown in Colombia. The “Corporación Minuto de Dios,”a religious-philanthropic organization with a long tradition in Colombia, has also defended the interests of low-income people in need of affordable housing in the way ATMs in Colombia have been designed. By alliances with the banking sector and the government, this organization persuaded banks to incorporate into their ATMs one option that allows clients to donate voluntarily a small amount of money (US $0.25) every time a transaction is done. In academia, some scholars with similar concerns to American scholars interested in community informatics, community empowerment, and economic localism have also been advancing professional movements to incorporate a genuine concern for social justice into engineering methodologies (Lleras, 1997, 2001). Finally, poor people, by their own means, have created their informal businesses on the streets making use of ICTs. Taking advantage of low-cost fixed plans of mobile telephony, poor people have developed a model of shared access where they sell their own minutes for prices way below some company’s rates for some specific phone calls and phone users. For instance, to remedy for individual users the high costs of calls of pay-per-use plans or calls between users of different plans/mobile telephony companies, these informal entrepreneurs buy four or five different plans for ‘personal use’ and sell minutes from the most convenient plan to customers that would end up paying more if they used their own personal plan.  Although illegal -this service is supposed to be for personal access only-, this informal economy constitutes a valuable source of economic resources for the poorest. Other initiatives by the people, usually illegal, like distribution of ‘pirated’ digital music and movies, and circumvention of digital technologies of protection in video games and ink cartridges also constitute a local response to promote a parallel economy of resources and incomes that is not accessible to the poorest otherwise in this emerging informational capitalism. 
Conclusion:

In Colombia, attempts to reduce social injustices start from striking socioeconomic disparities and inequalities. With a population of approximately 46,700,000 inhabitants in 2006,
 more than half of Colombians live in poverty. 22% of the total population is living below US $2 a day (1990-2003), and 64% is living below the national poverty line (1990-2002) (UNDP, 2005). The inequality in the distribution of income is one of the largest in the region. The Gini index for income in Colombia was 0.57 in 1999, being only fourth after Brazil (0.59 in 2001), Chile (0.57 in 2000), and Argentina (0.52 in 2001) (World Bank, 2006b). The richest 10% in Colombia earned, in 1999, 58 times more than the 10% poorest. The poorest 20% had in 1999 a share of 3% of the national income while the richest 20% had a correspondent share of 62% (UNDP, 2005). In this context, mainstream approaches to ICT4D policies have tended to respond to concerns of social justice in ways that do not effectively address deeply ingrained socioeconomic and political inequalities. Addressing differential access to ICTs, and changing the education system to prepare the workforce for the new economy have not been successful in reducing social injustice in Colombia or other developing countries. However, these policies seem to be successful in creating e-consumers and expanding online markets that keep concentrating capital in the usual rich people within the country and the rich countries across the globe. In contrast, the third sector is already advancing some approximations that could address in more relevant ways the problems of inequity produced by the new forms of capitalism. By shifting social concerns from universal service to localism, economic opportunities for low-income people, equalization of the differential use of digital resources to create economic and political opportunities, and creative uses of ICT to re-distribute some income to poor people, the third sector is defining in action new approaches to social justice that could be incorporated in mainstream ICT4D policies that, for now, seem to be more responsive to the needs of larger corporations. 
In this proposal so far, I have presented the theoretical, historical and technopolitical background for this research project. I will now proceed to describe in detail my research and my methodology.
Research Questions and Hypotheses
My research goal is to understand how contemporary changes in the political economy of informational capitalism are co-evolving with different versions of engineering in a developing country. I will also explore the dynamics of this situation as it involves the way social justice is defined by the key institutions and social actors. My entry point is the role of engineers in enacting informational capitalist versions of development in the construction of a socio-technical system constituted by public-oriented organizations, engineers, citizens, and information and communication technologies for development (ICT4D). My research questions and hypotheses focus on the relationship between development politics of info-capitalism, engineering, and social justice.
The main thesis of this project is that computing and electrical engineers located in institutions that adopt the ideals of information and communication technologies for development act as buffers between the inconsistencies of ICT in informational capitalism when confronted with troubling issues about social justice in contrast to the stable rhetoric of just development often presented to the public. As system builders of the sociotechnical system of info-capitalism, engineers develop strategies to stabilize the contradictions of capitalist oriented technologies to achieve social justice goals, and in the process evolve their own professional identities and understandings of engineering. Some of these strategies will be in accordance with poverty alleviation, equity, participation and distributive justice while some others will be advancing a version of info-capitalism that is in conflict with social justice.
My overall research question is: “How does the increasing participation of electrical and computing engineers in public-oriented ICT organizations in Colombia, help stabilize or destabilize capitalist discourses of the information society and, in the process, alter engineering ideologies, practices, technologies and understandings of professionalism?”

I expect to find that the entry of engineers in public-oriented ICT4D generates multiple engineering ‘styles’ depending on how the organizations they are located in understand and implement their commitment to social values. I also expect to find active responses coming from engineers to expand their vision of the information society by evolving their engineering practices, technologies and professional identities. For example, some of these responses are constructing successful case studies of ICT4D and offering alternatives for employment to young engineers other than being employed by large organizations.  In normative terms, some of these strategies will incorporate concerns with social justice while some others will mainly promote the interests of the business and political elites.
The secondary questions that complement the overall research question are: 
1. How do engineers and citizens located in different organizational settings understand the “information society,” its relationship with social change and their roles in unfolding this project? I expect to find some differences and some commonalities among ICT4D organizations about the way they develop a discourse of the social dimensions of ICT, social goals of these technologies, strategies to achieve them and roles in the process. These differences should be influenced by the social location of engineers (education background, institutional provenance, and sociopolitical hierarchies) and the type of interactions with citizens. Engineers belonging to business, academic and political elites should be more likely to accept the rhetoric of the information society that promotes elites’ interests over the rest of the population. Engineers in non-governmental organizations and not-for-profit organizations should have different discourses and practices about ICT4D because of their concerns with social justice. I also expect citizens interacting with these organizations to adopt their discourses at some level. 
2. What are the different responses these engineers have had to the challenge posed by ICT4D policies and the need to incorporate social concerns of distributive justice, alleviation of poverty and participation? First, I expect to find that engineers are aware of the constraints of ICTs to achieve social goals by themselves. Second, I expect to find an active engagement of engineers in technopolitics as a strategy to stabilize the contemporary contradiction between ICTs and improvement of poor people’s conditions. Third, I expect to find different strategies according to the position of engineers in the organizations, the type of organization begin analyzed and the type of interactions necessary to achieve the organizational goals. For example, engineers in the Connectivity Agenda, Colombian agency in charge or coordinating ICT policies, should favor strategies that go in concordance with dominant ICT4D approaches like Telecenters or recycling computers for schools. They usually engage in technopolitics that enroll industry, government and citizens to promote solutions that extend the technical infrastructure to create the necessary labor-force for an informational capitalism that places asymmetrically burdens on low-income people and concentrates benefits in the business elites. I expect to find different approaches in organizations from the third sector.
3. How has engineers’ engagement with social goals altered engineering processes, technologies, relationships of engineers with the public, and engineers’ understanding of professionalism? Depending on the type of organization being analyzed, I expect to find the explicit inclusion of social and political values in technological designs and the existence of participatory processes where citizens engage at different degrees in technological design.  For example, engineers in the “Corporación Minuto de Dios,” the religious-philanthropic organization previously mentioned, learn to include religious values and social responsibility as part of their professional identity. They also include these values in the type of designs that attempt to serve low-income people’s needs and reproduce religious and moral values. I also expect to find that engineers face trade-offs in technological designs and participatory processes when trying to satisfy conflicting interests of their audiences. This should be evident in the Connectivity Agenda where engineers interact with diverse audiences and the interests of diverse social worlds collide producing trade-offs such as poor people’s needs vs. industry’s perceived needs. Finally, I also expect to find professional identity dilemmas
 in engineers heavily engaged in technopolitics as well as a redefinition of professional scope in engineers that, even though they are not heavily involved in political interactions with audiences, integrate social justice values in their engineering practices. 
The answers to these questions will vary depending on the degree of involvement of engineers with the actual implementation, design of technologies, the type of organizations (governmental, third sector) and the level of interaction with the public. A cross-organizational analysis will be done to find out what (dis)continuities exist among the different organizational / institutional settings. 
Method and Research Strategy
This project is based on the documentation and analysis of three case studies of public-oriented organizations in Colombia that use ICTs to achieve social goals. These organizations officially have as their goal the development of information and communication technologies and infrastructures aimed to improve the social conditions of poor people. Computing and electrical engineers are core participants in these organizations, being in all of them in directive positions where decision making can be influenced. In concordance with the research questions, two of these organizations belong to the third sector and instantiate alternative perspectives. The third organization, which instantiates dominant perspectives in ICT4D policies, will serve as a point of comparison to the other two. I will describe briefly every organization chosen for this project before explaining the research strategy and the method used to answer the research questions.
The first organization chosen for this project is the “Agenda de Conectividad” or Connectivity Agenda. This governmental agency, created in 2000, corresponds with a State policy with the same name. As an agency, it coordinates government dependencies and ministries, as well as the private sector, to design consistent policies and programs in order to introduce info-capitalism in Colombia. As a national policy, it was designed to be a set of strategies, developed through programs and projects, to extend massively the use of information and communication technologies to increase the productive sector’s competitiveness, to “modernize” public institutions and government, to ensure universal access to information, and to prepare the workforce for the new conditions in global economy. Being holders of technological expertise, computing and electrical engineers have been assigned by the national government to directive positions in this agency since its inception. This position allows engineers to have direct access to influence information technology policies. In terms of poverty alleviation, the Connectivity Agenda has implemented Telecenters to address poor people’s needs. Telecenters are public sites that provide shared access to information and communications technologies. The main service offered to the public is access to telephony and to internet (chatting, e-mail and Web browsing) and often also to elementary software (word processing, spreadsheet). More recently, the Connectivity Agenda has begun to implement a new program of “appropriating technologies” that reaches the public in order to integrate ICTs and telecenters to poor communities’ needs.
The second organization is an NGO called “Somos Más.” Originally, a university project of undergrad students of computing engineering from Los Andes University, the most prestigious elitist university in Colombia and the one most strongly connected to traditional elites. This NGO has designed a web portal to build social capital among civil society organizations and international cooperation organizations by focusing on improving management techniques, citizen participation, and organizational learning. It also helps other NGOs to design ICTs in projects of social impact. This organization is constituted and run by computing and industrial engineers and has an elaborated discourse on the role of ICT to support the third sector in Colombia. Two of the original founders are permanently engaged in lobbying international agencies and potential sponsors for their several projects. In 2006, they are implementing a project of a virtual platform for volunteer work that connects Colombian and international professionals interested in volunteering with Colombian NGOs. 
The third organization is a Catholic organization called “Corporación Minuto de Dios.” Its main goal is to promote the integral development of poor communities. It collects donations from many sources to finance housing, education, and productive projects for the poor. Its main strategy is to consolidate alliances with private organizations interested in social responsibility to design projects that channel resources for the “Minuto de Dios.” One of the interesting alliances it has is one with banking companies. This alliance has used ATMs in Colombia to institute a modality of donations to the “Minuto de Dios” that reaches the general public. It also has its own university where electrical, computing and industrial engineers design projects for the corporation’s goals, especially research and education that both involves and serves the poor in Bogotá.
These three organizations provide for this research three different organizational cultures that challenge engineers working in design and implementation of ICT4D in different ways. For example, at the level of interaction with their audiences, engineers in the Agenda engage in direct politics with citizens and politicians in public arenas and they need to defend not only particular projects, but also whole programs and policies of ICT. They represent government bureaucracy. On the other hand, engineers in the NGO are more entrepreneurial and independent of private or government associations. Engineers in the Catholic organization normally align with the social and religious values the organization preaches. These diverse settings are appropriate for this project because they provide distinct cultural codes for engineering technopolitics. 
The research strategy that I find more convenient to develop this project and to organize in a meaningful way the collection of data is that of symbolic interactionism as applied to science and technology studies (Strauss, 1959; Star, 1999; Clarke, 1993). This methodological approach provides a structure that will allow me to organize data collection and analysis at the scales of analysis I consider relevant according to my research questions. Symbolic Interactionism (SI) rests on three basic premises: “The first premise is that human beings act toward things on the basis of the meanings that the things have for them […] The second premise is that the meaning of such things is derived from, or arises out of the social interaction that one has with one’s fellows. The third premise is that these meanings are handled in, and modified through, an interpretative process used by the person in dealing with the things he [sic] encounters” (Blumer, 1986). While being concordant with social constructivism, SI also provides room for a political analysis or critique. Ideology, for example, is one of the shared meanings that people use to construct groups of people sufficiently committed to something to act in concert over time –Going Concerns- (Clarke, 1993). Patterns of negotiation and commitment to convert these going concerns of social groups in centers of authority also find constraints and opportunities in the political and economic structure that shape the availability of resources and the necessity of particular alliances (Clarke, 1993). 
SI also allows me to connect my two main concerns in the overall research questions by defining scales of analysis. The first element in the research question, interaction of engineers with several audiences to sustain “going concerns” of ICT4D organizations by engaging in technopolitics can be observed and analyzed at a meso scale. The second element, changes in engineering practices and professional identities can be observed and analyzed at the micro/meso level of the individual and the workplace. The methodology clearly connects the micro/meso level in interaction with a construction of the meso level to the meso/macro level where dominant ideologies and political and economic structures influence the other levels. This analytic separation of scale but awareness of mutual interactions among scales provides a way of organizing interactions and meanings associated. In terms of SI, the three organizations chosen correspond to three groups of people that share “going concerns” of ICT4D. In each of these organizations, engineers interact with each other and with their audiences around shared meanings that evolve in time and that orient their practices and identities. Even though there is a space for agency, it is also restricted by interactions at other levels that involve negotiations with audiences and alliances and control over resources-means of production configured under macro politico-economic structures of informational capitalism. 
Following this strategy, I will coordinate with each organization on-site, regular, non-participant observations of projects in course that involve technological designs and interactions with their audiences. These observations are going to be registered and codified using the analytical categories in Table I. In addition, in each organizational setting I will conduct interviews with at least five engineers, including some engineers in their management staff, and at least 5 interviews with members of their audiences. This accounts for a total of 30 interviews (3 organizations x 10 interviews by organization (5 engineers, 5 users)). The writing-up of the case studies will be complemented with internal and public documents. 

Interview Questions

The following questions are a sample (see Table I). They need to be shaped according to specific technological designs in each organization (telecenters, web portals, or ATMs’ modified interfaces), to level of interactions, to organizational goals and to level of education of people being interviewed.

For engineers:

1. Background Questions: What is your name? What is your educational background and previous experience? Age? What kind of activities do you normally do in your organization? How do you understand the ultimate purpose of this organization?

2. Ideology: Why do you think it is important for poor people to be part of the “information society?” How do you understand your role in this project?
3. Technopolitics - strategies: What have been the main strategies your organization has developed to incorporate poor people’s needs in ICT for development? How do you evaluate their success?

4. Cultural codes and professional identity: What conditions and situations have you found challenging about working in this particular organization? How have those challenges affected your professional expectations, and what it means for you to be an engineer or a technical professional?
5. Technopolitics – designs: When you design ICTs to achieve social goals, how do you address the needs of the different groups to be served? In particular, how do you address the needs of poor people? Do you experience any trade-offs to satisfy all the groups you serve? How has the inclusion of social values in ICT affected your sense of engineering practice? What contradictions do you experience between what poor people expect from your technological designs and what these designs could realistically do?

6. Technopolitics – interactions: What are the most critical interactions that your organization need to sustain to achieve their organizational goals? What are the nature and the purpose of these interactions?
For citizens that interact with these engineers as audiences:

1. Background Questions: What is your name? What is your educational background and previous experience? Age? What kind of activities does this organization normally do for your community? How do you understand the ultimate purpose of this organization?

2. Ideology: Why do you think it is important for Colombian society to have ICTs? Why do you think it is especially important for poor people? How did you learn about this?

3. Technopolitics - designs: What kinds of successes and frustrations have you had with ICTs developed by this organization? Have they been useful to improve your life in any way?

4. Technopolitics – politics: What is your impression of engineers? How do you describe your interactions with them? Which circumstances motivate you to participate in their projects and which circumstances make your participation less likely?
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How does the increasing participation of electrical and computing engineers in public-oriented ICT organizations in Colombia, help stabilize or destabilize capitalist discourses of the information society and, in the process, alter engineering ideologies, practices, technologies and understandings of professionalism?”
	Sample of Interview Questions for Engineers
	Focus of analysis

	Secondary Question #1:

How do engineers and citizens located in different organizational settings understand the “information society,” its relationship with social change, expansion of capitalism, social justice and their roles in unfolding this project?
	Why do you think it is important for poor people to be part of the “information society”? How do you understand your role in this project?
	Ideology – cultural code – Macro/Meso level

	Secondary Question #2:

What are different responses these engineers have had to the challenge posed by ICT4D policies and the need to incorporate social concerns of distributive justice, alleviation of poverty and participation?
	What have been the main strategies your organization has developed to incorporate poor people’s needs in ICT for development? How do you evaluate their success?
	Strategies of system building – Meso Level

	Secondary Question #3:

How has engineers’ engagement with social goals altered engineering processes, technologies, relationships of engineers with the public, and engineers’ understanding of professionalism?
	How has engineers’ engagement with social goals altered professional expectations from earlier times?
	What conditions and situations have you found challenging about working in this particular organization? How have those challenges affected your professional expectations, and what it means for you to be an engineer or a technical professional?
	Cultural codes and professional identities – Micro/Meso Level

	
	How has engineers’ engagement with social goals altered engineering design and technologies?
	When you design ICTs to achieve social goals, how do you address the needs of the different groups to be served? In particular, how do you address the needs of poor people? Do you experience any trade-offs to satisfy all the groups you serve? How has the inclusion of social values in ICT affected your sense of engineering practice? What contradictions do you experience between what poor people expect from your technological designs and what these designs could realistically do?
	Cultural codes, values and material culture – Micro/Meso Level

	
	How has engineers’ engagement with social goals altered their interactions with the public, other disciplines and professions?
	What are the most critical interactions that your organization need to sustain to achieve their organizational goals? What are the nature and the purpose of these interactions?


	Cultural codes, interactions and technopolitics – Meso Level


Table I. Research Questions.

Timeline 

	Activity
	Starting date
	Final date
	Outcome

	IRB receives proposal for approval
	April 7th 
	
	IRB approval

	First draft of case studies, using public information available on-line
	June 1st , 2006
	June 30th, 2006
	First drafts

	Confirm contacts and organize first meetings
	July 1st , 2006
	July 15th, 2006
	Appointments in the three organizations

	Non-participant observations – First case
	August 1st, 2006
	August 31st,2006
	Journal of observations, systematized and organized by categories

	Interviews – First case (10)
	August 15th , 2006
	August 31st, 2006
	Transcriptions of interviews. Systematization and categorization of content of interviews.

	Write-up
	September 1st, 2006
	September 15th , 2006
	First draft of first case study

	Reviews and modifications
	September 15th, 2006
	September 30th, 2006
	Final version of first case study

	Non-participant observations – Second case
	October 1st, 2006
	October 31st, 2006
	Journal of observations, systematized and organized by categories

	Interviews – Second case (10)
	October 15th, 2006
	October 31st, 2006
	Transcriptions of interviews

	Write-up
	November 1st, 2006
	November 15th , 2006
	First draft of first case study

	Reviews and modifications
	November 15th, 2006
	November 31st, 2006
	Final version of first case study

	Non-participant observations – Third case
	December 1st, 2006
	December 31st , 2006
	Journal of observations, systematized and organized by categories

	Interviews – Third case (10)
	December 15th, 2006
	December 31st, 2006
	Transcriptions of interviews

	Write-up
	January 1st, 2007
	January 15th, 2007
	First draft of first case study

	Reviews and modifications
	January 15th, 2007
	January 30th, 2007
	Final version of first case study

	Cross - systematization and categorization of observations and interviews
	February 1st, 2007
	February 28th, 2007
	Generation of meta-categories from the data

	Report on findings
	March 1st, 2007
	March 31st, 2007
	Final Report


Qualifications 
I have a background in computing (BA) and industrial engineering (M.Sc.) and a continuing interest in issues of users’ participation in technological design and the problem of how to gain political legitimacy of technical decisions in the public domain without risking technological paralysis. Both my BA and my M.Sc. theses were about participation in the design of information systems for citizens (citizens’ control over local spending of public money, and local planning). The past two and a half years in the Science and Technology Studies department at RPI have given me the theoretical background of the STS perspective of politics of design, engineering studies and expertise studies. A research assistantship with professors Winner and Hess during summer 2005 also gave me the methodological background to conduct this research. In terms of conducting a research in my native country, having spent almost three years in the USA will provide with some distance to the way I observe my own culture.
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� For my purposes in this proposal ‘Information and Communication Technologies’ –ICT- refers not to a single artifact but to several distinct artifacts –and systems- that manipulate symbols. They include computer hardware and software, voice data, networks, satellites, telecommunications technologies, multimedia and application development tools. These technologies are used for the input, storage, processing, organization, presentation and distribution of information. In their modern form, in contemporary societies, they are commonly assumed to be microelectronics-based.


� Castells defines informationalism as “a technological paradigm based on the augmentation of the human capacity of information processing and communication made possible by the revolutions in microelectronics, software, and genetic engineering … microelectronics, software, computation, telecommunications, and digital communications at large, are all components of one same and integrated system. Thus, in strict terms, the paradigm should be called “electronic informational-communicationalism”. … Informationalism presupposes industrialism, as energy, and its associated technologies, are still a fundamental component of all processes.” (Castells, 2004:11)


� � HYPERLINK "http://www.itu.int/ITU-D/ict/statistics/" ��http://www.itu.int/ITU-D/ict/statistics/� , � HYPERLINK "http://www.iadb.org///sds/ICT/site_6197_e.htm" ��http://www.iadb.org///sds/ICT/site_6197_e.htm� 


� � HYPERLINK "http://www.emarketer.com" ��http://www.emarketer.com� 


� From a policy perspective, the productivity paradox in education is especially more important than the productivity paradox in private industry, given that the money for IT investments in schools is mainly coming from the taxpayers. In the USA, between 2003-2004 these expenditures reached $6 billion dollars (Peslak, 2005).


� Proponents of information technologies as tools for economic growth, better democracies, and integration to global economy encourage Latin American countries to adopt IT as a way to close the ‘digital divide’ that does not allow them to be competitive in globalization (Everett, 1998): “Businesses argue that the Internet is crucial to achieving competitiveness in global markets, governments tout the new technology as the road to modernization and national development and activists argue that the Internet allows social movements to transcend borders and resist global, political and economical forces” (Everett, 1998:385)


� Several new institutions, agencies and departments have been created around such assumptions, among them the UN Global Alliance for ICT Policy and Development, The UNDP’s Digital Oportunity Initiative, The World Bank’s Information for Development Program, and the World Summit of the Information Society.


� IT national policies in Latino America: � HYPERLINK "http://www.colombiadigital.net/observatorio/america.php" ��http://www.colombiadigital.net/observatorio/america.php� 


� Actors that deploy tactics and transform conditions to interrelate and assimilate disparate elements of varying degrees of malleability into a stable network that gives stability and form to artifacts and social forms (Law, 1987).


� For example, empirical studies of ICTs have showed how information systems systematically discriminate (Friedman & Nissembaum, 1996; Introna & Nissenbaum, 2000), sustain capitalist social relations (Noble, 1984), impose categories and architectures of social and political orders (Suchman, 1997; Star, 1999; Lessig, 1999), promote corporation rights over consumer rights (Aspray, 2004), or include social biases in their algorithms (Diaz, 2005). 


� Values of inclusion, democratic participation, social justice, sustainability, and gender equity as evidenced in the design movements of universal design, participatory design, ecological design and feminist design (Nieusma, 2004).


� In terms of ICT, several research projects have pragmatically attempted to do this: controls for web browser cookies that incorporate concerns with privacy and informed consent (Friedman et al, in press); software designed for technical training of low-income women (Eubanks, 2004) or middle-school girls (Flanagan et al, 2005) that embodies values of social justice and gender equity.


� The ability of designers of technology to act independently of larger structural forces.


� For example, personal and collective dilemmas, resultant from cultural stresses in changes in the nature of engineers’ work and the need to keep up with bourgeois standards during the 1910s in the USA, were determinant in making young rank-and-file engineers join “the revolt of the engineers” during 1910s in the USA (Sinclair, 1991; Meiksins, 1991). This distinguished this group from upper-class class progressives that steered the movement with different motivations more proper of their class and social status.


� This conceptual background for expertise is mainly taken from the typology of expertise and the emphasis on solving the Problem of Extension proposed by Collins and Evans (2002). The focus on cultural aspects of expertise has been addressed by other authors like Lansing in his study of irrigation systems in Bali (Lansing, 1991) using Condomina’s concept of ritual technologies.


� Almost absent since the XIXc. Continuous civil wars during XIXc and XXc, and the contemporary confrontations State-guerilla-paramilitary-narcotraffic, have not allowed political and economic stability except by the somewhat tense period between 1903 and 1948.


� Some contemporary statistics of the state of poverty in Colombia (1999 Data from the World Bank): 64% of Colombians living in poverty, of which 23% were living in extreme poverty, and 16% were living with less than U$2 a day. Back in 1978 these same statistics were 80%, 45% and 33% respectively. According to World Bank’s and United Nations’ categories, Colombia is considered a Developing Country with low-middle income level (per capita 2000 GDP between U$1000 and US$4500) along with other countries like Brazil, Algeria, South Africa, Peru, Turkey, and Cuba.


� Since pre-Columbian times the country’s historically most populated areas have been divided by three mountain chains and the small valleys between them. This historical dispersion of the population in isolated mountain settlements has shaped the spatial fragmentation of Colombia into distinct, more or less self-sufficient regional economies and characteristically different cultures. During Spanish control in the sixteenth century, for instance, there were three chief centers of economic and cultural activity that shaped what was going to be much of the Colombian economy until the 20th century: the eastern highlands (Bogotá-Tunja), the upper Cauca region in the west (Popayán), and the Caribbean coast-lower Magdalena Valley (Cartagena, Mompox).


� During the 19th century, the valuable knowledge for the nation had been highly configured by the Botanic Expedition (1783-1810) and the liberal ideas brought by the Independence Movement. Geography, philology, and law became the nucleus of the nationalist knowledge and political and economic development. The study of law and theology was the usual channel to government and clergy positions and it was restricted to creoles who already were of relatively high status.


� Class segregation from the colonial period among “whites” (creoles), “libres” (free slaves, mestizos, mulattos), Indians and slaves remained very much intact after independence for being these distinctions mixed with status assumptions and social values. The status of mestizo or mulatto, for instance, implied a lack of public honor. Therefore, there was no access to public positions or university education for these classes that were supposed to be relegated to peasantry and artisan activities. (Palacios, 2002)


� Hiring a single professor with technical instruments cost 5,000 pesos during 1840s. At that time only three schools (Tunja, Panamá, Cali) had total annual revenues of more than 5,000 pesos. (Safford, 1976)


� It was a requirement for accreditation of colegios and a means of reducing degree-granting programs that, according to Ospina’s government, were producing an excessive number of unemployed lawyers that ended up fueling the country’s political upheavals. (Safford, 1976)


� The Colegio Militar’s School of Civil Engineering (1848-1885), the Universidad Nacional’s School of Civil Engineering in 1867, and the Universidad de Antioquia’s School of Engineering in 1874. 


� 139 engineers at that time, 59% residing in Bogotá, 17% in Antioquia, 13% in the Caribbean coast, and the rest dispersed in other regions (Safford, 1976).


� Traditional engineering education during the 19th century focused on Civil Engineering (National University) and Mining Engineering (School of Mines of Antioquia).


� National Planning Department, National Bank, Ministry of Economy, etc.


� Olivier Coeur, an African scholar of technology policy, considers that IT is a “development tool, as important as educational, agricultural and training programmes in Africa” promoting economic development and democracy (Coeur De Roy, 1997). “The exchange of information is the first objective in the process of connecting to the internet. Countries must accept the propagation of information and information sources, national and international” (Coeur De Roy, 1997:889). Recommending upgrades in telecommunications infrastructure, eschewing of government regulation, privatization, international collaboration, and training programs for information workers, Coeur considers that: “networking development projects and other information technologies are orientated towards the same objective: to bring Africa into the information age to stimulate development and economic expansion …in an increasingly information-dependent world by closing the gap between connected and non-connected countries and information ‘have’ and ‘have-nots’.” (Coeur De Roy, 1997:895)


� A point of view supported by low Internet usage rates even where access is available in developing countries (World Bank, 2006).


� costs and burdens of ICT4D policies should be equally distributed among the population


� entities which are not for profit and yet, at the same time, are not agencies of the state


� “Popular Technology Workshops focus on the impacts of technology on low-income people (in the welfare office, criminal justice system, economy and community). We meet every month to talk, network, organize, and act to create social and economic justice in the Capital Region. We believe that all people have the ability and the right to construct democracy, build strong community organizations, and make real and meaningful change.” (Eubanks, 2005)


� � HYPERLINK "http://www.indymedia.org/en/" ��http://www.indymedia.org/en/� 


� Telecenters is a form of “Shared Access.” In contrast to personal ownership of equipment and personal access to infrastructure, shared access models, variously shift the physical and economic burden of access from the individual to businesses, communities and governments. Other examples of shared access models are kiosks or information access points, and cyber cafes. Telecenters are communitarian establishments that offer access to ITs and Internet as well as other services like courses in IT, health services, internet telephony, and software tailored to specific necessities of local economies, such as market information for farmers and GIS with information about location of fishes for fishers. They are usually community-owned and their organizational sustainability often depends on external funding. In countries such as Perú, Chile, Brazil,  Telecenters are promoted by third sector organizations like universities and NGOs but in other countries such as Colombia, Costa Rica, Panamá and Paraguay the government is behind their funding and implementation (Proenza, 2001).


� Cyber Cafes are typically composed of between 5 and 20 computers with varying levels of internet access, in addition to providing other business services such as internet telephony, mobile telephony, copying, faxing, printing, coffee and some snacks.


� In rural settings, power and communications infrastructure, sufficient investment and maintenance capital, and sufficient expertise and access to maintain the equipment are not available, making the existence or organization sustainability of Cyber cafes less likely.





� Projections from 1993 National Census. National Department of Statistics – Colombia (DANE).


� Similar to the identity dilemmas presented as a consequence of corporate engineering when the figure of the engineer-manager was created. Symbolic Interactionist studies on identity, such as those done by Strauss (1959), have shown that professionals belong to multiple groups at once and frequently represent multiple memberships when performing their roles as experts. Sometimes conflicts of identity emerge when inconsistencies among memberships emerge. Strauss illustrated this situation in the case of engineer-managers: “Until engineers became used to the idea that their careers frequently involved beginning as engineers and ending as administrators, they experienced severe shocks to personal identity when as administrators they ceased practicing their engineering skills.” (Strauss 1959: 108) When engineers engage in social interactions they represent multiple groups while conserving a sense of continuity and stability of their selves. The symbolic interaction, between the individual and the social and cultural codes of groups and societies as revealed by identity conflicts and social interaction, displays the meanings associated with performing a role and the social and personal expectations about it.
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