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ABSTRACT

The proposed study would investigate the internet in West Africa, to find out both how it will affect culture there and what effects culture in the region will have on its development.  It would do so through a multi-layered process involving statistical, archival, textual, visual, and survey methods, under a rubric of cultural internet ecology. The study would provide in-depth insights to the machinations of a burgeoning technical and social paradigm in the region, useful for future scholars for its methodological and theoretical flexibility, depth, and rigor. It would pay particular attention to the paradoxes and contradictions that crop up when dealing with the intersection of technology and society. The time for such a study has come, and this design aims to give the object its fullest, most robust treatment. 

DESCRIPTION

THE REGION 

The sub-region of West Africa that stretches along the Atlantic coastline at the Niger River delta and the Bight of Benin, in the Gulf of Guinea, constitutes the geographical boundaries of this study. About 217 million people live here, in the countries of Côte D'Ivoire, Ghana, Togo, Benin, and Nigeria. They include members of the Akan, Ewe, Fulani, Fon (Dahomey), Hausa, Igbo, Mande, and Yoruba ethnic groups, and speak many languages including English, French, and a variety of local languages that correspond to ethnicities and tribal heritages. The people concentrate in major cities such as Accra and Lagos, but are also distributed in smaller towns, villages, and developments along the coast in between those cities. Christianity and Islam are the dominant practiced religions among the population, but local religions also proliferate. Clearly, the includes vastly diverse groups. And yet, a convenient organizational scheme - nationality - persists.

To describe an African nation is to invoke a colonial legacy. European colonial powers drew national boundaries that remained in force when decolonization spread over the continent in the mid-twentieth century. Although new regimes displaced colonial ones, the rising powers largely maintained the same geographical definitions of their states. As generations of Africans grew up without colonialism but within the same political boundaries, local identities like ethnicity, kingdom, language group, or religion often became subsumed into national identities. Nationality divides those other groups, or brings together elements of those identities in previously unseen combinations. Both integration and violence have resulted from these national developments in African identity. For better or for worse, their salience in the daily lives of their inhabitants, as elsewhere in the world, supercedes the fact of their social construction. We therefore divide the region in this description by country, at least for the purposes of a geographical and demographic overview, and proceed from West to East. 

Côte D'Ivoire gained its independence from France in 1960. Through 1993, Félix Houphouët-Boigny ruled the country, after which a period that included a coup and two civil wars (with one ongoing today) has persistently shaken presidential republic. Because it was a French colony in the early twentieth century, Côte D'Ivoire's official language remains French. Meanwhile, its largest ethnic group is Akan. Today, about 21 million people live in the nation, including about 100,000 internet users. That 4.5% of the population mainly live in and around the major coastal city of Abijan, the country's largest, where several major fiber optic submarine cables land. Côte D'Ivoire's major export has traditionally been cocoa, of which it is the world's largest exporter. In the region, only Nigeria surpasses the country for the amount of goods exported. However, foreign investment and internal diversification have lessened recently, in part due to political violence, and in part due to corruption and competition in key markets. Nevertheless, Ivorians enjoy one of the highest per capita incomes in the region. Their telecommunications infrastructure is also well-developed by African standards, with over four million mobile phone users. The extent to which mobile phone users and internet users overlap is unclear. 

Ghana borders Côte D'Ivoire and Togo along the Atlantic coastline. It was the first sub-Saharan country to gain independence from 20th century colonialism, when in 1957 it overthrew nearly eighty years of British rule as the Gold Coast. Its first leader was Kwame Nkrumah, whose Pan-African endeavors led to the foundations of the modern-day African Union, but the country underwent fifteen years of political instability after Nkrumah's overthrow in 1966. The stable, democratic transitions of power that Ghana has enjoyed over the last few election cycles came after many years of authoritarian rule. The establishment of new fiscal and social policies in recent years, including a new constitution in 1992, has led to increased economic and political freedom for the country's 25 million people. Ghana now claims the world's fastest growing economy, at a rate of over 20% in 2011. However, much of the economic growth here is fueled by foreign investment, including in its telecommunications sector. Ghana's people include majorities of English speakers among nearly eighty languages, ethnic Akans as well as four other major groups and at least 100 different groups, and Christians in addition to Muslims and practitioners of about fifteen other globally dispersed religions and many local religions. There are about 1.3 million internet users accounted for in the country, comprising about a 5.2% penetration of the population. This proportion is growing rapidly, however, due to both the falling cost of access here as well as the presence of the major submarine cable landing site at Accra, several satellite and microwave relay stations such as Panaftel and Intelsat, the Ghana Internet Exchange (a major routing and switching station), and related infrastructure. Well over six million of Ghana's inhabitants subscribe to mobile phone use, but as with Ivory Coast, the degree to which this statistic corresponds to internet access remains unclear based on publicly available data.

Togo sits east of Ghana. A smaller country than its neighbor, comprised of about seven million people (including about 350,000 internet users), Togo gained independence from France in 1960. While the official Togolese language is French, a number of local languages are spoken, and the majority of religious practitioners observe local religions, with Christianity and Islam retaining minority presences. Togo's slow introduction into global marketplaces, population flows, and cultural interactions recalls its seventeenth- through nineteenth-century history as a major slave-trade hub, and its modern history after colonialism as well. Seven years after its independence, Gnassingbé Eyadéma took over leadership of the country in a coup. He proceeded to remain in power until he died in 2005 - when his son took over. Recent and ongoing political unrest has accompanied economic uncertainty in the country. About half of the population lives below the international poverty line (subsistence on $1.25/day or less). And yet, a full five percent of the population are counted as internet users by the sole service provider in the country. Part of this is due to the fact that the capital and largest city, Lomé, is a landing point for several of the major submarine cables at the coast. However, mobile phone data is not yet publicly available for the country. The infrastructure currently in place would only support about ten thousand cell phones. Still, Togo's location on the Bight of Benin places it in the middle of a dense field of satellite signal coverage, and so the potential for mobile phone internet access does exist. 

Togo's neighbor to the east, Benin, has a slightly larger population than Togo, with about nine million people. Only about 200,000 of these are internet users, comprising only about two percent of the population. Benin's people are concentrated on its coastline, especially in its largest city, Cotonou. The slave trade so prevalent in present-day Togo extended to present-day Benin; indeed, their area of the Bight coastline were known as the Slave Coast. French colonialism ruled the region until 1960, when Benin established its own democratic government. This government gave way to a dictatorship that lasted from 1972 through 1990, ending in sever economic crisis. Benin's present government and economy have been working through this history over the last twenty years. It focuses mainly on agricultural trade and exports for revenue, and the prevalence of subsistence agriculture in the economy mirrors the highly localized religious, linguistic, and ethnic demographics of the country. Beninois schools do not teach the official language, French, until several years into a child's education. Benin has one of the lowest literacy rates in the world, and this systemic illiteracy extends to computer and internet use as well. The country depends heavily on one of the several submarine cables (the SAT-3/WASC) present in the region, which lands in Cotonou, and a few satellite providers, for its informational architecture. About a third of the population lives below the international poverty line, but growth continues in Benin's economy at a rate of about 5%. About two million Beninois subscribe to cell phone service, for example. While current conditions do not permit widespread internet penetration, then, the pattern of development in Benin and its targeting by international efforts to reduce poverty and improve infrastructure, such as landing the new ACE submarine cable there during its completion over the next year, mark it as a place to watch for a serious increase in those statistics.

Nigeria is the largest and wealthiest of the nations in this region. With about 155 million diverse citizens of over 250 ethnic groups, speaking English, Yoruba, Igbo, and Hausa, and practicing Islam and Christianity in addition to many local religions, Nigeria also has the most internet users of the region, both raw and per capita. About 44 million, or 28.5% of its population, are online. In fact, this is one of the highest penetration rates in Africa, much closer to the global average of about 30%. The economy is strong and growing quickly around Nigeria, at a projected rate of about 8% this year. The country's largest city, Lagos, houses landing points for several of the largest submarine fiber optic cables in the region, including the two newest ventures. Lagos is actually the third-largest city on the continent; its close to eight million people are also on average the wealthiest in the country and the region. Much Nigerian capital concentrates here, due in part to its ports from which crude oil is exported. After Nigeria's independence from Britain in 1960, it quickly developed into a military state, which maintained its OPEC status and fought civil wars and coups to maintain power for nearly forty years. Over the last ten years, democracy has returned in fits and starts to the nation, along with the increased economic growth and stability just noted. Along with its oil production and financial markets, Nigeria fosters a burgeoning telecommunications sector. This includes the production and development of space telecommunications, especially the country's three satellites. One interesting development of Nigerians' broad access to internet communication has been the prevalence of "419" or "yahoo-yahoo" fraud organizations, the infamous Nigerian letters  (now emails) that ask the recipient to forward money to the sender under the promise of receiving more back later. Beyond this organized criminal activity, though, the infrastructure in Nigeria supports a vast network of service providers and users, including European and American satellite and broadband cable elements. Nigeria's internet connectivity has drawn other investment and infrastructure development to the region, but how much that impacts its neighbors requires further research.

The vast differences among the people of the region provides an opportunity for a closer look at their lives, and in particular about their internet access and use. Just under 46 million of the 217 million inhabitants of this region, about 21 percent, use the internet, as of 2011. This is far lower than the 71% of the so-called developed world's population who have access; it also lags behind the rate of 30% across the so-called developing world. Still, the numbers in Africa, and in particular in this region of West Africa, are rising. While globally minded organizations such as the International Telecommunications Union (ITU) and the United Nations maintain statistics on these issues, particular uses of the internet for the people of this region remain open for study. For example, the degree to which information flows across national borders in the region has not been ascertained. Neither has the interaction between the economics of telecommunications in the region, such as the degree to which competition to provide these resources is regulated, and the adoption and penetration rates of computer and internet use been examined in depth. This study attempts to do so. 

To that end, it takes a regional perspective, a more holistic view of the aspects of technology and society at work here. Geographically, nationality fractures the ecology in question. The political borders extending longitudinally between these five countries bear little relation to the arrangement of internet infrastructure along the coastline, for example. Therefore, taking a country-by-country approach, even if it is historically convenient, does not provide enough information about either the technology in the region, or its cultural import. These aspects require attention to geography, certainly, but also to economic, linguistic, ethnic, and religious demarcations. The combination of all these elements begins to form the regional perspective sought here.

THE TECHNOLOGY

Certain elements of internet access and use here are known before this study begins. First, internet access does not presuppose access to personal computers alone. Indeed, personal computers are only available to a scant one percent of the population. Access includes these devices, as well as cell phones, because both satellite and cabled networks allow access to the internet. The differences between computer and cell phone access, as well as how people obtain and use these devices, requires some unpacking. It is clear, however, that the global information network hovers densely in the region, as illustrated by the geographical cluster of landing points for large underseas cables, and the many overlapping satellite receivers. The puzzle for many large-scale studies has hinged upon the slowly rising rates of internet access and use in comparison to the exploding level of technical infrastructure available. 

These major internet hubs occur in Abidjan (Cote D'Ivoire), Accra (Ghana), Lome (Togo), Colonou (Benin), and Lagos (Nigeria). Such hubs - "neutral access points," or extremely large routers, that guide massive amounts of data through complex networks of cables - form part of the global internet's backbone. The cities also mark landing points for the largest underseas fiber optic cables. These cables, often owned by the large private corporations like Siemens or G.E. that installed them, stretch between London and South Africa in some cases, and to Asia in others. They carry gigabits of data every second, and are tasked with the reliable transfer of that information over vast distances. Damage to these cables, or the failure of their transmission, carries acute danger for global finance and other information-dependent industries. Although the cables form part of a global network, the distribution of their powerful switches and data transfer hubs does not cover the globe evenly. Instead, the hubs form clusters in distinct regions like the Benin coastline. A brief summary of the individual cable systems in play here, including the ACE, Atlantis-2, GLO-1, Main One, SAT-2, and SAT-3/WACS lines, follows.

The South Atlantic 3 / West Africa Submarine Cable (SAT-3/WASC) originates in Portugal, and also connects to the SAFE line that extends to India, Sri Lanka, and Malaysia, around the Southern African Cape of Good Hope. Undergoing upgrades now, it lands in Abijan, Accra, Cotonou, and Lagos. The upgrades intend to deliver more than 340 gigabits of data per second. A broad consortium including 36 stakeholders ranging from governments and international finance organizations to private telecom firms built the cable at a cost of $600 million. They share ownership among themselves, and lease the bandwidth provided by the cable to various subscribers including internet service providers. Although incredibly long, the cable is also the smallest of the major fiber optic lines that service the region. 

By contrast, The Globacom-1 (GLO-1) cable is the only cable of the group to have been built entirely by one company; it is also unique in that Globacom wholly owns the cable. The company installed the 9,500 km cable from London to Lagos, including a landing point in Accra, by 2009, at a cost of $800 million. The cable carries 2.5 terabits/sec of data, and is accessible by subscribers to Globacom including ISPs, content providers, service providers, carriers, private lessees, wholesalers, and other private corporate customers.

The Main One cable was installed the following year, in 2010. The 7,000 km cable stretches from Portugal to South Africa. It lands in Accra and Lagos; Lagos also contains the company's headquarters. A landing point in Abijan is planned for a second phase of installation. Currently, the cable carries 1.92 terabits/sec of data, the control of which is owned by a conglomeration of governments including Nigeria and the United States, the Main One corporation, and private investors like the African Development Bank. Cost data is not immediately available for this project. 

The new West Africa Coastal Submarine cable (WACS) has just been completed. It lands in Accra, Lomé, and Lagos, but extends to South Africa and London on either end. Its capacity is an enormous 5.1 terabits/second, which belies its cost of $600 million to install. The line was built by a conglomeration of corporations including several South African companies, one South African state-owned telecom infrastructure company, and other operators and wholesale providers. Because the line is only recently completed, its use and access regulations are still unclear. 

A similar project, The Africa Coast to Europe (ACE) cable, is currently undergoing construction. Its completion is planned for 2012. The cable is designed to extend 14,000 km from France to South Africa, and to land in Abijan, Lomé, Cotonou, and Lagos, among many other points. The capacity of this newest cable is as large as that of the WACS cable, at 5.12 terabits/sec, but its length means that it costs $700 million. This extra hundred million dollars also falls into the expenses incurred by France Telecom, who have undertaken the project as a whole. The status of the ACE and WACS cables' regulatory oversight and access policy remain to be seen, and remain unclear because of their state ownerships.

In addition to the broadband fiber optic cables that service the Gulf of Guinea, satellite coverage of the region includes both geostationary and wide angle satellites. The networks that they provide include voice and internet connectivity. About a dozen companies serve the region as satellite providers, while another twenty or so companies form the basis of a satellite information economy there, providing services such as hardware installation, cabling, customer support, monitoring and maintenance, and landline compatibility. In order for satellites to allow internet connections, receivers must be in place on the ground, and these must be connected - usually via ethernet cables - to modems, through which end users, such as those with satellite television sets, can access the information available through those networks. Alternatively, satellites' broadcast signals can be received directly by mobile phones. The data transfer speeds over such modems fall in the range of several hundred kilobits per second (k bits/s), orders of magnitude lower than those available through fiber optic cables. However, the lower cost and greater availability of satellite and VSAT networks, and their compatibility with mobile phones, keeps them dominant in the technological ecology of the region. 

The size of a satellite's range can range from a few miles to several thousand miles. The overlapping patterns of coverage that span the region, while they cluster along the shoreline, span local, municipal, and even national boundaries. The geostationary and supplementary satellites require less expensive, smaller dishes to receive their signals, because they are much stronger. Receivers' locations on the ground, however, are not so democratically distributed. Their concentration follows predictable patterns of capital flow and concentration, available to the wealthy and to large corporations, especially those in the manufacturing, security, and telecommunications industries. As such, the specific ownership data on satellite networks, their capacities, and their users remains locked in proprietary market databases. Still, maps and marginal data, such as the locations of geostationary satellites over the region, help to infer the significance of overarching statistics such as slow and steady mobile telephony adoption. About four-fifths of the bandwidth made available by the satellites is receivable by the population, but only about one-fifth of it can be received at any given time because of the uneven distribution of dishes. That this inequity has not yet been rectified indicates the relative strength of the monopoly (in Togo), duopoly (in Benin), partial liberalization (in Ivory Coast and Ghana), and full competition (in Nigeria) structures: the more open and competitive the market to provide satellite reception is, the more strongly access via mobile phones correlates. But competition, in neoliberal situations, begs a question of regulation.

The submarine cable and satellite networks are regulated by various groups including national and international bodies. Each country in the region maintains its own telecommunications regulators. There are also associations in the region with use and access oversight, such as the Telecommunications Regulators Association of Africa and the West Africa Telecommunications Regulators Assembly. In addition, international bodies such as the International Telecommunications Union maintain data and advocate policy for the region. The ITU's research shows that there are only 7 PCs for every 1000 people in Nigeria; this rate is the highest in the region, in which the average is only about one percent. The slim penetration of personal computing has become a focus for projects like the United Nations' Millennium Development Goals. The efforts of these global groups to regulate, define, and advocate for access has led to some progress by their own standards, such as the adoption of a national broadband policy for two of the countries in question (Nigeria and Ghana). Togo also makes access to information and communication technology a political priority, specifically telephony, though not broadband access. However, beyond measuring the availability of internet access and computers themselves, the ITU and its affiliates have not made significant inroads towards increasing the rate of adoption of new modes of communication. Except in Nigeria, and perhaps increasingly in Ghana, the presence of internet and telecommunications regulators has not standardized the availability or use of the internet for most people in the region.

The unstandardized situation becomes apparent in a comparison of the market structures of the region. Nigeria, for example, allows full competition among internet service providers, regardless of the platform involved. On the other hand, Togo maintains a monopoly on much landline broadband service, though their satellite receiver market is partially liberalized. The partial competition available to companies in Ghana and Cote D'Ivoire complicates the picture further, while almost no data exists on the markets in Benin. Because some companies can compete to provide resources in some of these locations, no sweeping generalizations about their methods are possible. Indeed, when mapped against the complex economic status of potential internet users or consumers in the region, even less becomes clear. For example, while Nigeria's and Ghana's economies are strong and growing (though still classified as low-intensity compared to other world regions), large swaths of their populations do not buy, or cannot afford, personal computers for their households. However, purchasing power for mobile phones, along with access to strong institutional access points, such as cafes, indicates why these countries boast exponentially higher rates of internet users than do their Francophone neighbors.

Thinking through the liberalization and regulation of telecom markets in the past ten years in this region makes one thing clear: the extent to which internet use and its physical infrastructure can be meaningfully juxtaposed against cultural changes in the region requires an historical perspective, one which accounts for all layers of the internet as well as for the change over time of other aspects of the region. This recalls the "ecological" perspective championed by Joo-Young Jung (2008) to describe the social and cultural roots of contemporary digital connectivity. It also points to the preceding technological situation in the region as an indicator for why the internet has developed in this particular way across this region, and what that indicates for its cultural implications. 

The aging, often crumbling infrastructure for telephony over which a modern internet infrastructure is rising in the region means that the region has skipped over the television and coaxial-cable phase of communications growth. Instead of the progression seen elsewhere, such as in the United States at large or in most of Europe, this region has leapfrogged from dial-up modems to satellite dishes and fiber optic lines as the means by which consumers are expected to connect to the internet. This may explain why adoption rates for internet use have been slow in most of the region; however, one interesting consequence of the pattern has been the rising importance of mobile phone browser support. The prevalence of (2G) satellite coverage and the affordability of cell phones makes this an attractive choice for many. However, large-scale infrastructure builders and policymakers have seemed slow to realize the contradiction between accelerating fiber optic development and increasing mobile phone use.

In fact, building the layers of the internet has become uniquely complicated in this region. Once the physical infrastructure of fiber-optic cables and satellite receivers is in place for the region, there are still many layers of technical development that need to happen before end-users, or consumers, can access the internet as such. The next layer above the infrastructure base consists of massive switches and routing stations, to direct the traffic that the cables carry. In North America as in most of East Asia and Europe, these stations are known as Competitive Local Exchange Carriers (CLECs) or as Neutral Access Points (NAPs). At these stations, regional wholesalers or cooperators for information and communication technological services - in particular, Internet Service Providers (ISPs), can bid on or share bandwidth for their own clients. After the ISPs gain control of some of the NAP or CLEC resources, they can rout their own, smaller cable systems through these access points in order to give their customers access to the global internet. At more distributed, decentralized, and local locations, the ISPs have smaller versions of these routing stations, known as hubs. Here, they serve small regions at a time - neighborhoods or villages, for example - with physical cable that they own entirely. These substation hubs also provide a point of connection to the internet for wireless devices such as cell phones and smartphones, the use of which has risen rapidly in the region. Together, combination of infrastructure, access points, and ISP substructure provides the cabling and routing infrastructure for the transfer of information. 

But what information can be transferred, and how is it organized? The hosting layer includes the servers on which the content of the internet is stored. These servers, managed by hosting providers, contain the databases that allow users to find the information they seek, applications to run programs, and proxies through which website traffic can be organized. Hosting providers encrypt and unlock information; they decide who shares which server spaces, and for whom the resources to maintain that information will be dedicated. Their crucial role has been well-established in South Africa, but on much of the rest of the continent, including in the Bight of Benin, hosting provisions are few and far between. Instead, locally produced content must be hosted on servers elsewhere around the world. This has consequences for speed and reliability, but those depend on the layers built over hosting. Protocols determine how to transfer specific types of information, such as files, hypertext, and real-time streams. The transfer control protocol and internet protocol (TCP/IP) layer, also known as the internet layer, provides the foundation for the the architecture of the global internet. Its functions are quite basic: for each packet of information that two networks want to share, the protocol selects the host where the packet is headed, passes it through the correct link, and receives it on the other end. In the link layer, information is passed between specific nodes in networks. Once received at the next host in the networks, the transport layer protocols pass a packet to a specific device, marked with an IP address. On those devices, using applications such as browsers, end-users finally enter the picture. Working together, these layers of machines, rules, and procedures form the systemic structure of the internet. They also allow us to see how the internet uses massive infrastructure to connect discrete end-users, and to frame their interactions meaningfully.  

Bearing these layers in mind, the significance of a new internet backbone in West Africa grows clearer. It carries the potential to support a far more complex, modern, sophisticated communications infrastructure in the region. However, that potential is severely circumscribed by the lag in development of these intermediary layers. Further, any analysis of the relationship between technological development and cultural change in this region requires attention to the many degrees of intervention that must take place for any given user to connect to any other. These degrees are not purely technical. Instead, the actors involved with the construction and maintenance of the internet here include end-users who produce and consume content; hosting providers who store and transfer that information, even from a great remove; ISPs who make available the bandwidth to connect and transfer content; non- or para-governmental regulators of internet development; and the states, conglomerates, and corporations who own and control the physical infrastructure. Their roles are nuanced and interlinked, impacting and affected by changes at every layer of the internet.

For example, nation-states continue to demarcate their boundaries in cyberspace. They use their country-code top level domains, such as .gh in Ghana and .ng in Nigeria, to distinguish national borders online. However, due to the thinness of the hosting and domain servers in the region, uses of these domains are largely limited to educational, military, and governmental entities. That private, multinational, and even state-owned corporations continue to use mostly .com and .co domains points to the international structure of the internet. The borders that these countries so fastidiously patrol have only a tangential relationship to the development of the internet backbone here. To illustrate this example, consider that the development of terrestrial fiber-optic cable in Nigeria and Ghana follows major waterways, rail lines, and roadways, rather than political boundaries. As one preliminary informant recounts, a Ghanaian politician insists that the internet could provide better relations with Nigeria, crucial precisely because they're the only two Anglophone countries in the region, but they are separated by two Francophone countries. What the politician does not say, of course, is that the two Anglophone countries also share trajectories of economic growth and international importance. Their cooperation, then, becomes a question of standards and norms. 

To this point, the function of informal economies, such as collectives of textile, oil, or agrarian workers, so crucial to social structures in the region, tends to support local and regional organization rather than national communities. Other social institutions that have a great deal of impact on the development and use of the internet, such as libraries, universities, and internet cafes, also follow nongovernmental patterns of connectivity and access. These institutions are the second-most important points of access to the internet for end-users, after smartphones. Their collective, institutional intentions and goals for the technologies remain in question, but this study sets out to determine those intentions, through conversation and statistical analysis, as well as to find out how successfully they meet those goals, and what the effects of their institutional actions are. One important sub-question of the study, then, is what the precise nature of the relationship between nationality and the internet here is. This joins the other parallel investigations of the study, to provide a holistic indication of the relationship between technology and society in this region. So far, this description has delineated the region and its technological status; what follows describes the cultural aspects at stake in the study.

THE CULTURE

Among the aspects of this object of technology and society in West Africa still unexplained, none looms larger than the idea of some overarching cultural category that binds the region as such. Indeed, beyond the myriad divisions - nationalities, ethnicities, geographies, environments, economies, languages, religions, and so on - that inhere in the region, three historical and cultural questions remain unresolved. They are the legacies of slavery, of colonialism, and of globalization. An overview of some cultural norms, formations, and structures reveals the abiding interests at stake in the region, and delineate the region as a necessary unit of analysis for this study. 

The region, known to European-Americans early on as the "Slave Coast," was a central point of departure for uncountable cargos of human chattel in the seventeenth and eighteenth centuries. This led, of course, to bitter tribulation among Africans taken from and robbed of their family and community members. It also led to an enormous Euro-American diaspora of Africans specifically from this region, whose cultural transmissions over subsequent generations have led to unique norms, forms, and structures in the global North and West. Elements of Akan, Yoruba, Ashanti, and other such cultural traditions permeate Afro-American identity, and when interaction between diasporic and "homeland" Africans turns online, it becomes a crucial point of analysis. The types and extents of these interactions, and their relative impact on daily or extraordinary life for Africans on both sides of the Atlantic, help establish the cultural stakes of the project.

Colonialism, as mentioned above, deeply inflects contemporary African identity as well as politics and geography. The combination of French and British colonial histories is not unique to these five countries. As in those other locations, the development of nineteenth- and twentieth-century infrastructure and social structures followed the rubric of the colony, a global periphery supposedly in thrall to an idealized metropole. However problematic this paradigm, its effects remain real enough. Social behavior and cultural norms that developed in that context include the formation of colonial subjectivities and, more saliently, social, Marxist, and nationalist anticolonial struggles. The rise and fall of Pan-Africanism, as detailed and led by Ghana's Nkrumah, also directly responded to colonial conditions. The most enduring effect on subjectivity of colonial and postcolonial regimes here has been the subjugation of local and ethnic identities to broader categories like nationality, religion, and language. After colonialism in this region in particular, deep disparities in wealth - especially based on the distribution of national resources and conditions of industrial production - exacerbated subsequent social divisions of class. What remains today of the capitalist imperial enterprise is a paradoxical African subjectivity, at once globally imbricated and systemically isolated. 

Africans from this region, to put this another way, have been global subjects for hundreds of years. Nevertheless, the late-twentieth-century social paradigm alternately known as globalization or neoliberalism has compounded certain cultural formations and elided others. The emergence of Nigeria as an oil producer, for example, and of Ghana as a major textile manufacturing center, have relied upon worldwide flows of capital and upon national and regional deregulation of private enterprise. In Nigeria, this has led to both the development of a large urban population, the technical infrastructure and relative personal wealth to support international business, and the explosion of an arts and entertainment industry around "Nollywood." However, it has also led to quiet, sustained violence, in which thousands of its people are displaced in the process of oil drilling. This dual pattern of growth with internal turmoil is echoed in the other countries of the region, whose late history of coups and corruption clashes with their rapid induction into contemporary global society. 

These ongoing, conflicted legacies demarcate the region's common governmentality. The simultaneous economic importance and political marginalization of informal markets throughout the region, more concentrated here than elsewhere, also reinforces these cultural contradictions. Though formal economies and governance structures hold only nominal similarities throughout the region, the same collective interests are at stake in its cultural norms. These norms rely on the machinations of social control through the amelioration of the marginal discomforts of the disenfranchised. The interests of social formations, similarly, rely throughout the region on the operation of both overt and obscured violence, often internal to a country and expressed as the migration of residents and laborers. The interests that drive structural relations in the region draw on common discourses of progress and modernization, to the elision of the very structural exploitations that make such developments possible. 

QUESTIONS

CENTRAL RESEARCH QUESTION:

How do the development of a powerful internet infrastructure, and the diverse cultures of Cote D'Ivoire, Ghana, Togo, Benin, and Nigeria, affect one another?

SUB-QUESTIONS

 A. What do patterns of internet access and use tell us about social structures in this region?

 I. What are the extant cultural conditions under which technological innovations diffuse?

 II. How have informational and communictive technologies historically affected this region?

 a. Consider, for example, the ancient role of the talking drum in local communication.

 III. How does the flow of information and communication through these new technologies relate to existing national boundaries? 

 IV. If most internet users in the region connect through a mobile device, at internet cafés, or through institutionally located computers, but not in a household, then what does that indicate about the social role of technology? 

 B. How do those Ivorians, Ghanaians, Beninois, Togolese, and Nigerans feel about or relate to the development of these ICTs along the coastline? 

 I. Do they care about it at all? 

 II. How many of them are given voice in the regulatory or policy processes? 

 a. Who are they? 

 III. How many are involved in the construction of the physical infrastructure? 

 a. Who are they?

 IV. Other than direct labor, how do people involve themselves with development?

 V. Do any of them voice reactions to new ICTs in terms of identity? 

 a. If so, what forms of identity?

 C. What are the uses that people make of the internet here?

 I. Whose interests are served by the establishment of an up-to-date communications infrastructure in a region where not even one percent of the population owns a personal computer? 

 a. Whose are elided or excluded? 

 II. Does internet access lead to internet use for specific, politically valenced projects? 

METHODS

This study requires three types of methods - empirical, analytical, and interpretive. To answer its descriptive questions, an empirical approach consisting of statistical, quantitative, and qualitative metrics will have to apply to the patterns of internet use and online behavior among the end-users, intermediaries, providers, and infrastructure services of the region. To answer its developmental and historical questions, an analytical approach that includes frameworks for making the empirical metrics coherent as regards culture, technology, and the region at large must inflect the synthesis and reporting of those metrics. Finally, to answer its questions of norms, forms, and structures, an interpretive approach that provides a lens through which to understand the analyses must invoke larger, more subjective measures. In short, the particular methods that this study must undertake mirror the layers of the internet and the cultures that form its object. It must talk to people, measure and count numerical data, and remediate archival and popular media sources to answer its questions fully. 

The study must use empirical methods to measure internet development. These extend beyond the geographical distribution of the physical infrastructure, listed above. They include tracking the rates of exchange at NAPs and CLECs, counting the increase or decrease in the numbers of hosting and service providers over the past ten years, and comparing those rates of change with the rates of change in end-user access to the internet. Next, and slightly more complicatedly, the study must add a count of the number of domains, sites and pages developed in and for the region. This becomes uncertain because the geographical locations of these entities might be  IP-based, or they might be non-geographical. To clarify what counts as a regional website, for example, the study will have to account for the location of the website's creator, of its hosting server, and of its domain registration. This requires a process in which, for each of the websites counted, market data from multiple international registries as well as proprietary data will have to be added to a combined database. To do so, the research will involve crawling publicly available web resources for those registries, and requesting proprietary data from holding companies located all over the world. Once this database of regional web activity over the last ten years is solidly in place, its fields will be regressed against one another to see if their adoption rates and use rates are consistent, or where the anomalies lie, in each category and each part of the region. 

To count the internet-connected devices in the region, and their market penetration, and to compare those results to rates of internet use at public or communal locations such as internet cafes, libraries, businesses, and universities, both the market data research mentioned above and a wide-scale survey will take place. To test and then initiate the survey, a series of formal interviews with subjects will take place. These informants, many of whom will be Africans in the United States, can provide both insight from an anecdotal perspective into the human scale of internet use and African culture as well as a sample of convenience that can snowball into a much larger, more random and representative, statistical sample for the survey, by pointing others toward the instrument and by sharing it with others. The interviews themselves, which will take place through email, telephone, and face-to-face interaction will be recorded and, if necessary, transcribed. Those transcriptions will be read by the researcher, but not alone. The transcripts will also undergo an SPSS or other computational scan, to draw out repetitions, keywords, and statistically improbable phrases more quickly, accurately, and efficiently than the researcher's eye alone. The researcher will then supplement this computational reading with an interpretive approach to the transcripts and the SPSS results, to organize their content into a meaningful framework on which to base a larger survey, and to glean the tenor, tone, and affective inflection of the interviews. 

The survey include Likert-scale, multiple-category, and open-ended questions. A computational approach to both the numerical scales and the the free-answer portions of the survey, which are likely to draw a wide variety of responses, will lead to further analysis by the researcher, in context. The survey will ask respondents to contribute their personal uses of and experiences with internet access. It will include questions to measure the types of content that people consume and produce online, as well as the types of communication that they base online. For example, it will ask how likely, on a scale of 1 to 5, the respondent is to go online for business or work, for entertainment, and for sexual activity. It will ask with whom respondents communicate online - friends, family, business associates, their religious community, strangers, and so on. It will ask how easy it is to get online, and what respondents' favorite and least favorite parts of going online are. The survey will therefore become an important instrument for gathering quantitative and qualitative data about the topic, and for answering some of the as-yet-undescribed aspects of culture and technology in the region. 

The survey is only one way to talk to Africans of this region who use the internet. It must correspond to the interviews already mentioned, as well as follow-up, in-depth interviews with pivotal or anomalous respondents, if at all possible. Another potential avenue for this research would be small groups of informants, who discuss an issue related to the topic, to generate a collective response. These three methods could take place on-site in Africa, in the U.S. or elsewhere with Africans in diaspora, and with Africans in transit. They could take place in person, in writing (including online), and by telephone. The pilot sample of interviewees and survey respondents will help narrow down the ways in which this data is gathered. Together with the measures of internet development, these instruments will help analyze the empirical data to find trends and significant correlations. Most importantly, combining metric and conversational data-gathering should reveal the overall openness or restriction of networked computing in the region. One crucial part of this method is physical travel to and around the region, to gather observations firsthand about the status and use of internet connections there, and to meet as many internet users as possible in a rich and personal way. 

To measure cultural norms, a different analytical approach will complement the interaction with African internet users. This approach must begin from an abstraction and articulation of the metrics that are known to indicate characteristics of culture. Specifically, the types of things that this study asks about culture - how identities are formed and changed, how politics and affect operate through subjects, how one historical social situation compares to another - demand a less quantitative and more qualitative approach. Numbers do not disappear, since questions of consumption and production are at stake. They also remain because certain publicly available records are known to give an understanding of superficially unrelated qualities. The study must first, though, circumscribe the cultural norms and formations that it examines. 

These, as mentioned, include patterns of digital consumption, production, and distribution. Specifically, the study is interested in these patterns for knowledge and its artifacts, more so than the patterns for for goods and services. The production of knowledge has indicators: patents, publications, and degrees among them. Therefore, counting the changes in these indicators over the period in question will give a good idea of the region's production of knowledge. For issues of human rights and to test the so-called 'freedom' claimed possible by the internet, a comparative analysis of the metrics for internet development with those of human rights, such as public health and gender equity statistics, will shed light on the situation. Another important area where numbers help organize the study involves the industries for art and entertainment. Nollywood, for example (the "Nigerian Hollywood"), is a crucial field of focus for any analysis of this region; it merits dissertations in its own right. For these purposes, tracing the proportion of Nollywood movies that are produced, distributed, and consumed digitally will help show how prevalent Nollywood is online. These approaches will complement a synthesis of already-existing but unorganized (or proprietary) research on the functions of social institutions and informal economies in the region: the presence and types of schools, associations, and religious communities, for example, demonstrate the degree of infrastructure available to people here. Beyond mere counting for the foregoing examples, the research will remediate those cultural objects as sources for an interpretation of how they make ideology, power, and cultural norms operational. Taken together, these cultural indicators synthesize into a general category of inquiry: the propensity of the cultural norms here to change over time.

By measuring and analyzing the myriad minute aspects of technology and society in this region, then, the study plans to isolate two overarching categories: technological network openness, and the dynamism of cultural norms. If this succeeds, then the study will proceed to regress each category against the other, to test for correlations between them. If it does not succeed in isolating these meta-categories, then the study will proceed through nominal interpretation of the conditions of possible relation between culture and technology at a more granular level, based on cultural texts that indicate the two categories. Finally, after this higher-level analysis takes place, the study will interpret its results through a framework of bio-historical criticism, attending to the interplay between lives lived in and through the technologies in question, and their broader cultural and historical significance. 

LITERATURE REVIEW

Relevant prior scholarship on this topic breaks into three categories. First, it includes the work done by previous researchers on the region, its geography, its history and its people. Second, it includes research on technical, historical, and social aspects of the internet and other ICTs. Third, it includes previous studies and theories of the cultural formation of identity. My study sits somewhere between all these, differentiated from each of them but combining elements of each. 

The vast majority of research on this region follows predictable patterns and traditions in African studies. At one, ground level, work such as that found in Appiah and Gates' massive Encyclopedia Africana or in the many regional and geographical textbooks available in print and online provides useful references for the background to this study. (ENCYC REFS) However, this level of scholarship only makes clear the assumptions that drive Africanist research: national borders, for example, are taken for cultural ones. (BADREF REFS) More critical approaches to these assumptions include research on the history of colonialism and on contemporary African society in the region. (HISTORY REFS) This includes a broad swath of historians, art-historians, sociologists, anthropologists, and literary critics. 

Of these, the most useful scholarship to this study is the work stemming from the school of thought of Toyin Falola and his acolytes, whose bio-historical criticism takes into account the fragility of colonially and neoliberally ascribed cultural demarcations. For example, his outstanding volume Nationalism and African Intellectuals makes clear the impossible paradox of producing contemporary knowledge from an African or Afrocentric perspective, constrained by  nineteenth-century constructs of proprietary and bounded epistemology that derives from colonial nationalism. However, the most obvious gap in overall Africanist research, to which this study attends, is the question of new technological development. The rise of an African internet infrastructure has, so far, only been addressed speculatively by Africanists, especially in relation to questions of African subjectivity. This study stands apart from that tradition in its commitment to an empirical approach to those questions, even while it stands firmly grounded on the same theoretical bases as extant African studies. 

While African studies has consistently undervalued the significance of the relationship between technology and society, technological studies – especially those termed “new media” or “digital culture” studies – have all but ignored the unique African conditions for their fields. Despite this dearth of specifically Afrocentric internet scholarship, these works do provide a crucial baseline view of the mechanics and history of the global internet. Still, at its descriptive, reference level, scholarship on the internet as a technology or a medium has tended to propagate one of two fallacious assumptions. Either the relative equivalence between the deployment of the internet in any geographical or cultural context grounds whatever technical arguments are made, or the liberatory status of such technologies for whatever politics are at stake in the description fail to come under inspection. More disconcerting than this assumption are the embedded claims, in studies of global internet development actually addressing Africa as such, that neoliberal globalization is the best possible strategy for internet-builders and policymakers to pursue, without pause for any alternative scenarios. As one World Bank report, “Broadband for Africa,” unquestioningly states: “Backbone network policy should focus on promoting competition … by removing regulatory restrictions” across the continent at large. In a similar vein, the most detailed research to date on Africans' uses of the internet have been the proprietary data gathered by market research firms, whose goals and methods are strictly limited by the applicability of such data for increasing the profit of their sponsors or parent companies. This study, then, differentiates itself from existing scholarship and research on the African internet and its users in two ways. First, it concentrates on the social issues surrounding information and communication technologies in the region. Second, it exceeds both the scope and the level of detail of previous studies. 

In studies of communication and technology use, a critical turn from determinism and nominalism has taken place over the last decade. This project situates its own analysis of communication among its research subjects close to the schools of thought of adaptive structuration and constitutive communication. Wanda Orlikowski and Robert McPhee have demonstrated how groups of people can form their identities through the use of communication technologies. They are complemented by studies in the same field that show how media use is fundamentally enmeshed in social and cultural contexts. Wendy Chun and Friedrich Kittler's works, for example, mark the fragile distinctions between public and private life, hardware and software, that we rely upon in casual conversation about digital life. The dialectical relationship that these two bodies of work reveal – between technology and subjectivity, between media and everyday life – has, however, remained quite narrow in scope, usually limited to organizational or sometimes national behaviors. Its relevance to this project, then, requires a reframing in regional terms. 

The major benefit of the communications and media studies approaches to the issues at stake here is their attention to the nuances of culture and behavior. Rather than measuring, predicting and controlling such behavior, other cultural theories seek to explain its roots. Among theoretical works that do address Africa, everyday life, or a technology-society nexus, though, none takes on their particular combination. The clearest demonstration of this can be found in the necessary agglomeration of methods and methodologies necessary to undertake this project. Some of the most productive cultural theories surrounding and informing this project are described as methodologies, above. However, others also help demonstrate where this study will fit into a broader survey of the field. These include Michel de Certeau's description of “everyday life,”  Henri LeFebvre's corresponding critique of the concept, and the resulting theoretical conversation. 

They also include approaches to media from visual culture studies, whose techniques of observation and interpretation help frame the questions about the structure and formation of technology and society possible for this study. These draw on other poststructural paradigms, such as the “control society” envisioned by Gilles Deleuze. The important accounts of globalization from writers like David Harvey, Andrew Ross, and Frederic Jameson marks out the economic territory for the study – in particular, the importance of labor. Meanwhile, postcolonial studies have traced the complications of subjectivity in cultural contexts inscribed with colonial histories. However, since none of these theoretical discourses, in themselves, address the peculiar concatenation of culture, geography, and history, though, this study must surgically adopt only what is relevant to its central question. 

This is also the case with the literature from new media studies, but theories and research from the field do mark out a certain middle ground here. Henry Jenkins's seminal thesis on “convergence culture” gives a concise and convincing overview of likely outcomes for a society in which digital media proliferate. Other proponents and detractors of the internet at large abound, such as Cory Doctorow and Dana Boyd who speak from a techno-libertarian point of view, or Jaron Lanier and Sherry Turkle, both staunch humanists. However, all these writers tend towards a starkly ethnocentric perspective, rather than the comparative approach undertaken here; further, most of them tend to generalize about human-computer interactions from studies of media and their contents, rather than from attention to infrastructure or cultural context. Lisa Gitelman's refreshing admonition to the field at large – that media are never so new as they may appear, after all – can keep the theory and the method implicated in this study honest. Most importantly, however, the context and the object are both slightly different for this study than for most, if not all, extant new media studies. 

In short, a wide variety of empirical, theoretical, and popular literature has at least tangentially addressed the topics that matter to this study. However, none of them have done so comprehensively. Further, few of the relevant interpretive, analytical, or critical approaches adopted by the various scholars noted here are directly appropriate to the central question at hand. Finally, those schools of thought and scholarly productions that have come closest to asking and answering correlate questions to mine have not done so recently enough to take account of the significance of the African internet backbone. In order to produce new technical, historical, theoretical, and critical knowledge on the subject, then, this study triangulates a tenuous and volatile position in this vast and disparate literature. 

METHODOLOGY

Drawing on the positions, assumptions, and paradigms outlined above, as well as some key interventions from three other schools of thought, this study has assembled a methodology appropriate to its object.  Its elements include disciplinary and interdisciplinary scholarship, social and global conditions, and attention to specific details and themes in the data. I do not assume the coherence or unification of this system; rather, it emerges in direct relationship to the questions and methods that this study undertakes. It can, likewise, change those questions and methods in a process of continual feedback, revision, and development. I call this approach a “cultural internet ecology,” for reasons explained below.

My position as a scholar of culture includes my global socioeconomic status along with my formal training. Since I approach this issue as an outsider, I focus on conceptual issues of cultural production and empirical issues of theoretical production. Within cultural studies, the types of questions in which my research is most interested fall between three categories: political economy in a Marxist tradition, historical issues in communication, media, and technology, and formations of identity and subjectivity. 

The project assumes the importance of the production of knowledge and critical thought in affecting the world around us in any meaningful way. It hypothesizes that potential benefits of technological development outstrip its potential harms, though I qualify this to distinguish between potential effects of technologies as designed, and practical effects of the implementation of such technologies. Third, it takes as given such entities as human beings and culture, that these can be meaningfully studied through a rigorous and patient method without resorting to essentialism or ideological contamination, and that such study diminishes neither mystery nor beauty. 

Following these assumptions, and in deference to my object's technological, historical, and social aspects, I adopt three disciplinary and interdisciplinary stances as part of this approach. Together, these epistemic formations strive to keep my research honest and grounded, to attend to subtle, complex, and nuanced problems, and to manage contradictions and paradoxes nimbly. They also combine into an overall approach that mirrors its object. 

First, I follow the instructive pattern of "archaeology" as practiced by Michel Foucault. A mode of inquiring into gradual, epistemic shifts in culture, this concept seems appropriate for mapping relationships between technical, physical infrastructure, layered networks, relations and protocols, social institutions, and other investments of power. As a methodology, archeology makes possible deep questions about historical changes with long roots and sudden effects. The study's framework for careful empirical analysis of people, texts, and discourses draws deeply on the subtleties of this methodological approach, which assumes neither telos nor hegemony. In contrast to Foucault's related methodological concepts - such as "genealogical" critique - archaeological inquiry stands out because the particular methods that it informs do not depend on the validity of the researcher's own politics in order to, themselves, inform a potentially political project. Foucault's contribution to this study permeates both its quotidian and conceptual aspects. 

The second , I follow the excellent "bio-historical criticism" elucidated in the work of Toyin Falola. More than any other scholar of West Africa, Falola has developed a complex and appropriate methodology that interrogates post-colonial and national subjectivity and connects it to both cultural artifacts and broader socioeconomic developments in the region, especially based on his research and writing on Nigeria. Like Foucauldian archaeology, bio-historical criticism broaches questions of both minute detail and sweeping change; however, it embraces the political valences of such questions without fomenting confusion or demagoguery. In particular, it provides an interpretive framework specifically for African studies that attends to ideological, political-economic, and historical subtleties. Generally, Falola's approach assumes neither social determination of technology nor technological determination of the social. Its analytical power stems from its Africanist roots and extend to its global scope. 

Finally, I adopt a socially constitutive approach to communication based on Wanda Orlikowski's reframing of Anthony Giddens's "structuration." Simply put, this position describes how peoples' collective use of communication technologies actually constitutes the form of those technologies, not merely vice-versa. Examples and evidence for structuration thus abound, and are eloquently made schematic by Orlikowski. She adduces an overall research methodology from this approach that enables holistic, ecologically minded questions of communication, social structures, and technology. Following the pattern laid out here, research can focus on people and their social organizations, their patterns of use and behavior involving communication technology, and the design and development of those same technologies, all in the same study. Structuration, in conjunction with archaeology and bio-historical criticism, provides an analytical framework for data observed through people, objects, and systems, without assuming technologies' ethical or political valences. Instead, it shows the researcher how to trace the gradual feedback between norms (implicit or explicit rules for technologies' use), forms (the design and development of technologies), and structures (the social and technical organizations at play). It gives us a way to see how all of these change one another. 

Overall, the methodology for this study can be thought of as mirroring its object. That is, rather than assuming a direct causal relationship between the emergence of the internet and cultural shifts in West Africa, the study follows the layered form of its object in order to ask its questions. At the physical-infrastructure layer, for example, the most important questions and methods are primarily descriptive and quantitative, to link together the global circulation of information with the vast investments of capital and labor necessary for that circulation. At the data link layer, the study examines how borders and connections across those borders are drawn through the organization of that information and labor. At the network layer, social networks begin to enter the juxtaposition between people and technology. At the transport, session, and presentation layers, smaller social units of observation such as aggregated individual behaviors become the focus. Next, at the linked-data and application layers, not just the form and pathways but the content of digital communication rises to the fore. At this point, end-users can be legitimately considered subjects, in the process of forming identities, rather than mere ciphers in a macro-level approach.  Their constitutive role in generating both identification and cultural artifacts in turn can become measurable elements in the development of those larger systems. 

Cultural internet ecology therefore attempts to consistently scale from parsing vast archives of data to interrogating more nuanced facets of identity. It sees the epistemological affinities between its three elemental approaches as bit and packet, part and parcel, of a methodology that attends with equal rigor to subjective formations and to the objectives of network architecture. In the process, it hopes to provide a paradigm upon which future research can also build. Most centrally, however, this methodology helps answer the study's central research question.

HYPOTHESES

How do the development of a powerful internet infrastructure, and the diverse cultures of Cote D'Ivoire, Ghana, Togo, Benin, and Nigeria, affect one another?

The infrastructure is likely to produce interaction at a high level between governments and nongovernmental, international bodies. Moreover, national and international interests are likely to affect further development of internet layers, through negotiations over informational trade, telecommunications policy, the placement of exchanges and servers, and so on. Relationships between people in the region may undergo similar changes to those experienced by Europeans, Asians, and Americans in their own encounters with internet-situated life. However, Africans are also likely to react in unexpected ways – at the individual, local, national, and regional levels – to swift change in their abilities to communicate with others around the world. I anticipate several contradictions between large-scale development and individual behavioral changes in the aggregate.

 A. What do patterns of internet access and use tell us about social structures in this region?

The development of relatively open or closed networks should tend to correspond to both wealth and governance, with richer, more representative countries implementing more open networks, and poorer, more authoritarian countries implementing more centralized, closed networks.

 I. What are the extant cultural conditions under which technological innovations diffuse?

In so far as these conditions can be generalized across the region, they would seem to correspond to more economically competitive and wealthier areas and groups. Basically speaking, however, I suspect that wherever internet access fulfills a clear need for a group in the region, they will work hard to gain that access, thereby diffusing the innovation in their part of the region. 

 II. How have informational and communictive technologies historically affected this region?

Considering, for example, the ancient role of the talking drum in local communication across this region, and across much of Africa, the danger here is that outsiders will simply misunderstand the communicative patterns wrought technologically, and their historical, social effects. To avoid misunderstanding, I will only suggest that historically, such technologies have often affected larger-scale commerce and politics long before having noticeable local or individual effects.

 III. How does the flow of information and communication through these new technologies relate to existing national boundaries?

I suspect that as internet activity proliferates in the region, national boundaries will become less relevant for daily life than they are today. I expect to see this reflected in respondents' self-identifications, contrasted between younger and older respondents.  

 IV.  If most internet users in the region connect through a mobile device, at internet cafés, or through institutionally located computers, but not in a household, then what does that indicate about the social role of the internet? 

I remain uncertain about this hypothesis, but this pattern seems to suggest that digital communication technologies still remain at arm's length for most West Africans, largely formal and professional undertakings, rather than a part of daily life. 

 B. How do those Ivorians, Ghanaians, Beninois, Togolese, and Nigerans feel about or relate to the development of these ICTs along the coastline? 

 I. Do they care about it at all? 

To the extent that local Africans are aware of and informed about this development, they are likely to express strong opinions, probably in speculative terms, ranging from excitement to fear. 

 II. How many of them are given voice in the regulatory or policy processes?

Very few local residents are likely to have a say in the top-level decisions about how the internet comes into place here.  

 a. Who are they?

I anticipate to encounter decision- and policy-makers only among politicians, business officials, and regulators themselves.

 III. How many are involved in the construction of the infrastructure? 

A great many Africans are likely to be employed as the laborers and technical workers who bring the physical and virtual internet infrastructure into place. 

 a. Who are they?

Many of the workers laying submarine cable, building wire towers, and pouring concrete for raceways are likely to represent the poorer residents of the region. They are likely to work alongside migrant Arab, Asian, and South American workers. Those who are coding the transfer protocols, installing virtual servers and hosting clusters, and entering the business-to-business and local, residential sales markets for internet services, are likely to draw from more educated and wealthier segments of the population.

 IV.  Other than direct labor, how do people involve themselves with development?

I suspect that there is widespread indirect engagement, among early users of the internet in the region, with these developments, as people seek faster and more reliable connections to the services they already use. Their increased general demand for a better internet might lead to their vocal involvement with the actual development of that infrastructure. 

 V. Do any of them voice reactions to new ICTs in terms of identity? 

This is possible, and I hope that it is true, but I suspect that most people do not identify themselves, yet, as mediated subjects, so to speak.

 a. If so, what forms of identity?

In order to answer this question, I will first have to recognize the specific vocabulary or cultural codes that people use to indicate identification, and then to break those down into more specific formal patterns. However, if pressed, I would guess that national identity will eventually be subsumed into a more globalized, technologically mediated identity.

 C. What are the uses that people make of the internet here?

I anticipate a wide range of answers to this question: Doing work, staying in touch with family and friends, playing games, and finding sex services are all likely answers. 

 I. Whose interests are served by the establishment of an up-to-date communications infrastructure in a region where not even one percent of the population owns a personal computer? 

I suspect that contemporary and near-future internet infrastructure serves a narrow group of interests, including national governments, corporations, and private investors. However, this must be qualified, since the details of this infrastructure have yet to come into place beyond the largest-capacity circuits; several paradoxes, such as the conflicts between competition, regulation. and distribution of access on the same network at different layers, are likely to inform whose interests are served. 

 a. Whose are elided or excluded? 

Overall, though, I expect (perhaps cynically) that the governments of this region are likely to ignore their poorest and most alienated citizens when planning for and implementing their new network architectures. 

 II. Does internet access lead to internet use for specific, politically valenced projects? 

That information can facilitate both liberatory and repressive political projects is well-known. However, it is likely that a non-partisan but generally political instrumentation will occur in this region online, following developments in the rest of the post-colonial world, over the next few years. I expect, for example, that if transnational communication increases due to the presence of the internet, then international migration patterns would consequently shift. 

SIGNIFICANCE

If executed properly and thoroughly, this study will address three topics that should matter to all its readers: history, politics, and theory. It examines our contemporary situation, wherein Africa and the internet have reached a critical historical juncture. Beyond policy recommendations, the potential reframing of global discourses of communication and technology to include Afrocentric perspectives can have real political effect. And the demonstration of a broadly inclusive and layered method for undertaking this study should provide the grounds for far better theoretical understanding of the general relationship between technology and society.

Historically, the time in which this study takes place is rife with paradox and contradiction. The fact that the Bight of Benin contains some of the largest fiber-optic cables in the world, coupled with the stark inaccessibility of the internet that those cables support to the people living in the same region, cries out for scholarly critique. In addition to this, the uncertain future of internet development in the region calls into question the inevitability of the swift, smooth, competitive technological development that Europe and the Americas have experienced in over the last several decades. It also recalls the long-standing exploitation of African resources at Africans' expenses for Northern and Western profit. Consciousness of these historical contexts freights the current situation's meanings, and insists on deep contextualization. 

Politically, this study need not adopt deeply inflected overtones before it even begins, because the issues that it raises, and that it would make visible – and testable – endure. First, the study would make a clear break from profit-driven market research, and from rationalized exploitation, simply through the scale of its approach. Second, the introduction of more grounded recommendations for the development of policy and the policy of (especially technological) development than extant economically driven research can take place only on the basis of its engagement with lived experience in the region alongside its technical characteristics. Third, the project's structure calls for the recognition and fundamental consideration of Afrocentric perspectives and African interests in the fields of communication, media, technology, and internet studies. These mark political ruptures from earlier research, but they also mark a huge amount of work left to be done.

Theoretically, this proposal does not claim to introduce new concepts or articulations of identity, Africa, the internet, or anything else. Where its significance would lie, then, is first in the methodological apparatus that it invokes. Its peculiar configuration, which combines the best aspects of scientific, social-scientific, humanities, and artistic research, raises epistemological questions. These include how we demonstrate knowledge of – or through – mediated interaction. They also include the extent to which questions of subjectivity can be answered through that interaction, or through technical measurements or cultural artifacts. The ability to scale from microscopic to macroscopic modes of questioning then, if it delivers what it promises, would help reshape our basic assumptions in these fields. 

This study's greatest challenge is to manage contradictions at every level and layer. Its object includes technical elements, embedded in multiple cultural contexts. Its methods include both quantitative and qualitative measures, and it engages logic as instrumental as market research or public policy, and as abstract as contemporary critical theory. Finally, its significance risks adoption for the purposes of abject exploitation of a burgeoning African resource, by non-Africans, at Africans' expense. Therefore, the most important contribution this study can make would be to give Africans meaningful control over, alongside freedom on, the African internet. 

Conclusion

The study proposed here would, for the first time, bring a clear understanding of the challenges and contradictions inherent in the development of a robust African internet. To do so, it asks how the cultures in West Africa and the advent of that internet, starting from the under-construction backbone layer, affect one another. It involves a multi-layered approach to answer this questions, that includes survey, archival, architectural, and theoretical elements. If it shows the process of feedback and dialectical manipulation between culture and machines, then the study can have lasting significance in a variety of empirical and theoretical fields. In sum, this project stands to learn a great deal, quickly. 
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