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Abstract

Information-led development envisions information technology as
the prime driver of growth in a developing economy. Sustaining a
technologically advanced society, however, requires significant human
capital for skilled labor which does not tend to be available in such
economies. The co-evolution of technology corporations and education
distributions in a developing community will be investigated via agent-
based modeling, with the goal of trying to answer questions about
optimal strategies for economic development.

As the rest of the world’s GDP per capita (GDPh) exploded in the 20th
century, the average GDPh for Africa (including the Magreb, Egypt, and
South Africa) only increased by an average of 1% per year, and has actu-
ally fallen since 1980, as economic growth is unable to compete with high
fertility rates.! “Knowledge-based development,” “Information and Com-
munication Technologies for Development” (ICT4D),* "Information-led de-
velopment”, and other such buzzwords have emerged recently as heuristics
for development strategies, its proponents hoping that technology can cat-
alyze the closure of the gap between Africa and the rest of the world. For
technology to gain a foothold, however, expertise and education is requisite.
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Brian Arthur uses the term deep craft to denote the cultural, experience-
based component of technology which, going beyond only book-knowledge,
makes the growth of a sector possible. Not quite equivalent to education,
it is specific to a technological domain — but also reasonably fungible, as
demonstrated by the retooling of Silicon Valley from wireless telegraphy, to
electronics, to computing, and most recently to biotechnology and nanotech-
nology.*

Arthur has not incorporated the idea of deep craft into a model. In ad-
dition, he stays with the simple case in which knowledge is universal, i.e all
innovators have access to a vast "bulletin board” listing all current technolo-
gies.® This could be a reasonable assumption for advanced centers such as
Silicon Valley or even the diverse economy in a city like Chicago. However,
when we start to think about technology companies emerging in poorly ed-
ucated regions of the developing world, the bounded rationality of the local
climate becomes accentuated. Take, for example, Kano, Nigeria — which, as
the second largest economic center in the country after Lagos, has compara-
ble population to Chicago, but less than 3% its GDP.% In Kano, the adult
literacy rate is 52% (70% for men and 30% for women) — not the sort of place
that draws entrepreneurs from the tech sector.”

Both knowledge and deep craft are local in nature. Collectively these
can be seen as human capital ("capital” hereafter), which is necessary and
arguably sufficient for a technologically advanced economy. Figure 1 provides
a more comprehensive, high-level view of the social dynamics involved in
building such an economy, with human capital at the center. Capital is
determined by several factors: demand, cultural contagion, formal education,
and bounded rationality (the availability of knowledge and craft in the culture
to begin with). The effect of culture on capital is influenced by social network
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factors such as topology and homophily.® Capital growth must be paralleled
by industrial growth, or else flight occurs (Educated persons migrating to
more highly developed localities). Demand for skilled labor affects whether an
individual invests in human capital. A corporation’s growth is only possible
if there is demand niche for their goods/services. Niches influence culture
and thereby capital, but culture also defines niches.

Clearly, the feedback inherent in this model implies that it can be difficult
for technology companies to penetrate a poorly educated society. Niche and
human capital are prerequisites for industry, but industry is a prerequisite
for niche and capital. Ergo the "poverty trap.”

Araijo and St. Aubyn have developed a simple agent-based model that
incorporates some of these factors.” They arrange an array of individuals in
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a circular network, in which each agent decides whether or not to invest in
an education based on 1) the education level of their nearest neighbors and
2) the expected payoff of becoming a skilled worker in the future as opposed
to entering the unskilled workforce young. Furthermore, skilled workers pro-
duce ideas which increase the productivity of the unskilled workers. Skilled
workers receive wages proportional to the improvement in productivity their
ideas induce. A variety of equilibrium scenarios are observed, including the
"poverty trap” and "over education collapse.”

Several components of their model could stand improvement. First, real
social networks do not have a circular structure, but are rather small-world
and scale-free. Second, it is oversimplistic to consider skilled workers as only
producing ideas, and to consider them implemented by unskilled workers.
The more sophisticatd an idea, the more education it takes to implement
it. In the case of I'T companies, software engineers and network specialists
require a great deal of training. Third, innovation increases linearly in their
model, which does not correspond to real-world experience curves in industry.
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