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1. INTRODUCTION

In 1950, most people across the developing world lived in rural areas and worked in agriculture. The
urbanization rate in both Africa and developing Asia was 10-15%, approximately the same level as in
Renaissance Europe. Most of the countries of the developing world were also poor, and widespread poverty
persisted for several decades. As late as 1981, in the countries defined today by the World Bank as “low-
and middle-income economies”, 70% of the population fell below the $2/day poverty line.

In the years since 1950, urbanization has proceeded at rapid rates across the developing world. In both
Asia and Africa urban shares of the population reached around 40% by 2010 — roughly comparable to the
level in today’s rich countries in the years following the Industrial Revolution. In the developing countries
of Asia, urbanization has been accompanied by substantial economic growth, as happened previously in
Europe and North America.

Somewhat curiously, however, Africa has urbanized with relatively little growth. As Figure 1 shows, urban-
ization in Africa has occurred at approximately the same pace as urbanization in Asia. But Africa remains
far poorer, by almost any measure, than developing Asia.

Why is this a puzzle? Urbanization is usually seen as a consequence of economic development. As a
country develops, the process of structural transformation implies that people move out of rural areas and
agricultural employment. They move into urban-based manufacturing and service sectors. In a closed-
economy model, a subsistence requirement for food consumption almost mechanically implies that devel-
opment parallels urbanization. With standard Engel curves, economic growth implies increasing consump-
tion of non-agricultural goods and services that are typically produced in urban areas. While this model
seems to hold reasonably well for Asia, Africa’s urban growth took place in a period with only modest
economic growth and without widespread industrialization. So why did Africa urbanize?

Asia is a perfect example of urbanization with structural transformation. Standard structural transfor-
mation models distinguish labor push and labor pull factors as the main drivers of the rural-urban tran-
sition (Alvarez-Cuadrado & Poschke, 2011). The labor push approach shows how a rise in agricultural
productivity - a Green Revolution - reduces the "food problem" and releases labor for the modern sector
(Schultz, 1953; Gollin, Parente & Rogerson, 2002, 2007; Michaels, Rauch & Redding, 2012). The labor
pull approach describes how a rise in non-agricultural productivity - an Industrial Revolution - attracts un-
deremployed labor from agriculture into the modern sector (Lewis, 1954; Harris & Todaro, 1970; Hansen
& Prescott, 2002; Lucas, 2004). Alternatively, a country with a comparative advantage in manufacturing
can open up to trade and use imports to solve its food problem (Matsuyama, 1992; Teigner, 2011; Yi
& Zhang, 2011). These mechanisms all lead to greater non-agricultural employment, and thus greater
urban employment as a proportion of total workforce. The successful Asian economies all went through
both a Green Revolution and an Industrial Revolution, with development following corresponding patterns
(Evenson & Gollin, 2003; Young, 2003; Bosworth & Collins, 2008; Brandt, Hsieh & Zhu, 2008; McMillan
& Rodrik, 2011).

In contrast, Africa offers a perfect example of urbanization without structural transformation. First, there
has been little evidence of a Green Revolution in Africa. Its food yields have remained low (Evenson &
Gollin, 2003; Caselli, 2005; Restuccia, Yang & Zhu, 2008); in 2009, cereal yields were 2.8 times lower
than in Asia, while yields were 2.1 times lower for starchy roots. Second, there has been no Industrial
Revolution in Africa. Its manufacturing and service sectors are relatively small and unproductive (McMil-
lan & Rodrik, 2011; Badiane, 2011); in 2007, employment shares in industry and services were 10% and
26% for Africa, but 24% and 35% for Asia, and African labor productivity was 1.7 and 3.5 times lower in
industry and services, respectively (World Bank, 2010).

We argue that part of Africa’s differential pattern of urbanization can be explained by its dependence on
natural resource exports, associated with what can be described as a Natural Resource Revolution (Jedwab,
2011). Africa is richly endowed with mineral and fuel reserves. In addition, many African countries appear
to have a strong comparative advantage in the production and export of various non-food crops, such as
cocoa, coffee, tea, cotton, rubber, or timber (Tosh, 1980). We view these production activities as a form of



natural resource extraction, in the sense that these crops take advantage of natural resource availability
and produce goods that have essentially no domestic market.

The close relationship between Africa’s urbanization and its natural resource can be seen in Figure 2,
which plots the urbanization rate against GDP shares of “manufacturing and services” and “natural re-
source exports” (fuels, minerals and cash crops) for Asia and Africa in 2000. While Asian urbanization is
associated with manufacturing and services, the most urbanized African countries are heavily dependent
on exports of natural resources.!

The effect of resource exports on urbanization could occur through a number of different channels, which
we discuss in the African context. One possible channel is that the production or marketing of natural
resources could be concentrated in cities. By itself, however, this would not seem to explain the link be-
tween natural resource extraction and urbanization. Point-source natural resources (e.g., oil and minerals)
are highly capital-intensive, and production of these commodities creates very little direct employment.?
Cash crops and timber are produced in rural areas and contribute to rural employment, rather than urban
employment.

A second possible link is that resource exports could have backward and forward production linkages
with the urban-based sectors. For example, input marketing and/or output processing could generate
jobs in urban areas. In practice, however, mining equipment and inputs are typically imported rather
than produced domestically, and the mode of production of cash crops has remained traditional in Africa,
with limited use of modern inputs. And there is little or no local processing or transformation of natural
resource outputs in Africa; famously, Africa imports its own coffee and tea after they have been processed
in Europe.®

We focus instead on a third channel of causation. We argue that differences between international prices
and local production costs imply that natural resource exports have generated considerable surplus for
African countries. If the Engel curve — non-homothetic preferences — implies that this surplus is mainly
spent on urban goods and services, this drives urbanization through the rise of consumption cities. Because
greater opportunities in the urban sector attract people to cities, the model is in line with the labor pull
hypothesis, except it considers trade and the resource sector as the main drivers of this transformation.
As wealth is created in the rural cash crop sector or urban mining sector, it is spent in the urban non-
tradable sector, with demand for these goods driving urbanization. These consumption cities differ from
the Asian production cities where wealth originates from urban-based production activities such as tradable
manufacturing or services.*

We develop a model of structural transformation and trade that captures the three types of urbanization.
In the model economy, urbanization can be driven by a Green Revolution (an increase in agricultural pro-
ductivity), an Industrial Revolution (an increase in manufacturing or service productivity), or a Resource
Revolution (which can be thought of as being driven by high productivity or a high price in the resource
sector).

The model considers two small open economies that will differ in their resource endowments. Each
economy has two factors of production — unskilled labor and skilled labor. We consider four distinct
production sectors: food, natural resources, and other tradable and non-tradable goods and services. We

Tn 2000, 27 out of 41 Sub-Saharan African countries and 4 out of 22 Asian countries have more than 10% of their GDP
coming from natural resource exports. In 1960, there were 31 African countries and 3 Asian countries satisfying this criterion.
We obtain an Asian pattern for Latin American countries and an African pattern for Middle East and North African countries.

2For instance, Angola’s urbanization rate was 15% before oil was discovered there, and it is 60% in 2010. Crude oil now
accounts for over 50% of GDE but it employs fewer than 10,000 nationals. Botswana has a similar urbanization rate, but while
the diamond sector accounts for 36% of GDB it provides employment for approximately 13,000 people.

3The reasons for the lack of local transformation of natural resources in Africa (e.g., oil refining or cash crop processing) is
beyond the scope of this paper. Transformation is capital-intensive, and downstream marketing may require specialized knowl-
edge of consumer tastes. Poor physical infrastructure and weak institutions may have reduced the incentives for firms to locate
processing industries in the developing world, but this is largely speculation. For whatever reasons, however, African economies
perform very little processing or transformation of natural resource raw materials.

4Surely, there are consumption cities in Asia, as in Mongolia, and production cities in Africa, as in South Africa and Botswana.
But overall we believe that the patterns found in Figure 2 show how distinct Asia and Africa are.



think of tradables and non-tradables as urban-based activities corresponding to the non-agricultural goods
that people favor after they have satisfied their subsistence consumption needs. In addition to services such
as haircuts, bars and restaurants, construction, health care, and retailing, we think of the non-tradable
sector as producing some manufactured goods that are not traded — such as the local production of some
goods such as clothing, footwear, furniture, and customized metal work (e.g., metal gates and window
bars for houses). Any relative expansion of these two sectors will raise the urbanization rate.

One of the economies has a factor endowment that gives it a comparative advantage in natural resources.
We think of this as our archetypal African economy. The othe economy, which we think of as a repre-
sentative Asian country, has a comparative advantage in tradables. We abstract from questions about the
sources of these comparative advantages. There is a lengthy literature arguing that Africa’s dependence
on natural resource exports is the end result of weak institutions, rather than some intrinsic characteristic
based on geographic determinism. We accept this point of view. Our purpose is not to focus on the sources
of comparative advantage or to untangle the relative importance of institutional factors and geographic
factors as causes of development. Instead, we ask how this pattern, once in place, may drive different
types of urbanization.

In autarky, both of our model economies are poor and rural. In either economy, a Green Revolution will
have the effect of alleviating the food problem and releasing labor for other sectors. This allows the
countries to specialize in their sectors of comparative advantage. Our Asian country exports tradables to
the rest of the world. As the production of tradables takes place in cities, this country urbanizes through
the rise of production cities. The African country exports natural resources to the rest of the world. As the
Engel curve implies that the surplus of the resource sector is spent in the cities, this country also urbanizes
— but through the rise of consumption cities that produce non-tradables. We assume the production of
tradables requires unskilled labor and skilled labor, while the production of resources and non-tradables
uses unskilled labor.

Urbanization is thus associated with economic development — rising wages — in the long run in the Asian
country. In contrast, our model African country remains relatively poorer for the same level of urbaniza-
tion. Although very simple, our model accounts for the fact Africa is urbanized but poor. Figure 3 confirms
that resource-rich countries are much more urbanized than resource-poor countries in Africa, although the
difference in per capita income is not staggering.

This paper is related to a large body of work on the role of sectoral labor productivity in driving structural
change; i.e. the decline in agriculture, the rise and fall of manufacturing. and the rise of services (see
Herrendorf, Rogerson & Valentinyi 2011 for a survey of the literature). A first strand of the literature
looks at the origins of structural change in developed countries. The labor push approach shows how
a rise in agricultural productivity — a Green Revolution — reduces the “food problem" and releases labor
for the modern sector (Schultz, 1953; Gollin, Parente & Rogerson, 2002, 2007; Nunn & Qian, 2011;
Michaels, Rauch & Redding, 2012). The labor pull approach describes how a rise in non-agricultural
productivity - an industrial revolution - attracts underemployed labor from agriculture into the modern
sector (Lewis, 1954; Harris & Todaro, 1970; Hansen & Prescott, 2002; Lucas, 2004; Alvarez-Cuadrado &
Poschke, 2011). A second strand of the literature studies whether income effects or price effects explain
structural change. Non-homothetic preferences and rising incomes mean a reallocation of expenditure
shares towards non-agricultural goods (Caselli & Coleman II, 2001; Gollin, Parente & Rogerson, 2002,
2007; Matsuyama, 1992, 2002; Voigtlander & Voth, 2006; Galor & Mountford, 2008; Duarte & Restuccia,
2010; Alvarez-Cuadrado & Poschke, 2011). Ngai & Pissarides (2007) and Acemoglu & Guerrieri (2008)
see structural change as a consequence of price effects: assuming a low elasticity of substitution across
consumption goods, any relative increase in the productivity of one sector leads to a relative decrease
in its employment share. Buera & Kaboski (2009), Yi & Zhang (2011) and Michaels, Rauch & Redding
(2012) adopt or compare both approaches. According to the income effects approach, any rise in sectoral
productivity leads to a reallocation of labor from inferior goods to superior goods. According to the price
effects approach, the patterns can only be explained by a rise in agricultural productivity followed by a
rise in manufacturing productivity.

We make three contributions to the literature. First, we show how adding the resource sector to the
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three-sector growth model with non-homothetic preferences produces urbanization. This explains how a
country can urbanize without any change in agricultural and manufacturing productivity, particularly in an
open economy setting (Corden & Neary, 1982; Matsuyama, 1992; Echevarria, 2008; Galor & Mountford,
2008; Teigner, 2011; Yi & Zhang, 2011). Price effects do not necessarily hold here, as any rise in sectoral
productivity could increase employment if it leads to more exports. In our model, the African country has
a comparative advantage in natural resources and urbanizes as a result of a strong income effect. The
Asian country has a comparative advantage in tradable manufactured goods and services and urbanizes
as a result of a strong specialization effect. Third, our paper offers a single framework that can account
for the differential paths of urbanization in Africa and Asia. Our model gives an explanation for the fact
that Africa is urbanized but poor and also contributes to an understanding of the fact that Africa’s decline
in agricultural employment is associated with a rise in services but not in manufacturing .

Our second contribution relates to the literature on urbanization in developing countries. While the struc-
tural transformation literature cited above portrays urbanization as a by-product of economic develop-
ment, the economic geography literature suggests that agglomeration promotes growth, in both developed
countries (Rosenthal & Strange, 2004; Henderson, 2005) and developing countries (Overman & Venables,
2005; Henderson, 2010; Felkner & Townsend, 2011). Given that urbanization is a form of agglomeration,
it has been argued that cities could promote growth in developing countries (Duranton, 2008; Venables,
2010; World Bank, 2009; McKinsey, 201 1).° The structural transformation and agglomeration economies
could explain why urbanization appears as strongly correlated with economic development (Acemoglu,
Johnson & Robinson, 2002; Henderson, 2010). Yet an optimistic view of urbanization in developing coun-
tries is perhaps difficult to square with empirical evidence on Africa. A few studies argue that Africa has
urbanized without it being fully explained by economic development (Bairoch, 1988; Fay & Opal, 2000).
This excessive urbanization is attributed to pull and push factors feeding rural exodus. Some argue that
Africa’s urban growth can be attributed to rural poverty (Barrios, Bertinelli & Strobl, 2006; Poelhekke,
2010; de Janvry & Sadoulet, 2010). But the fact that urban growth was concentrated in resource-rich
countries suggests that natural resources have been a more important factor. Others have focused on
theories of urban bias, arguing that urban-biased policies have led to overurbanization and primacy in
poor countries (Lipton, 1977; Bates, 1981; Ades & Glaeser, 1995; Davis & Henderson, 2003). However,
there cannot be any urban bias without a surplus in the economy for governments to redistribute. In our
view, resource-rich countries urbanize because of the surplus generated by resource exports; governments
just amplify this effect by reallocating an even greater share of the surplus to cities. In our model, the
African country is urbanized but poor because it urbanizes without tradables — tradable manufactured
goods and services — and without human capital accumulation. Our paper thus provides an explanation
for the growing “urbanization of global poverty” (Ravallion, Chen & Sangraula, 2007).

Finally, this paper contributes to the literature on Dutch disease and the resource curse (Corden & Neary,
1982; Matsuyama, 1992; Sachs & Warner, 2001; Robinson, Torvik & Verdier, 2006; Angrist & Kugler,
2008; Michaels, 2011; Caselli & Michaels, 2012). Dutch disease models explain why a country deindus-
trializes when its resource sector booms. The boom shifts labor away from the manufacturing sector into
the non-tradable service sector, yet the net effect on urbanization is ambiguous. These models do not
explain why African countries never industrialized and directly transitioned from agricultural economies
into service economies. In our model, resource booms unambiguously increase urbanization through the
income effect, and resource-rich countries fail to develop their manufacturing sectors because the country
imports manufactured goods from the rest of the world. In some sense, we highlight a new dimension of
the resource curse — the fact that resource booms drive urbanization through the rise of (relatively unpro-
ductive) consumption cities. In our model, the African country is relatively urbanized for its income level
and does not accumulate human capital.

The paper is organized as follows: The next section describes in greater detail the differential patterns of
structural transformation in Asia and Africa and provides a more detailed motivation for examining the

SFor instance, McKinsey (2011) writes (p.3-19): “Africa’s long-term growth also will increasingly reflect interrelated social
and demographic trends that are creating new engines of domestic growth. Chief among these are urbanization and the rise of
the middle-class African consumer. [...] In many African countries, urbanization is boosting productivity (which rises as workers
move from agricultural work into urban jobs), demand and investment."



differences between the two. Section 3 outlines a model of structural transformation in a closed economy.
Section 4 extends this model to an open economy. Section 5 examines the dynamics of the structural
transformation process. Section 6 concludes.

2. DIFFERENTIAL PATTERNS OF URBANIZATION: ASIA AND AFRICA

This section continues the discussion of urbanization patterns developed in the introduction and provides
additional evidence. We begin by carefully documenting a series of stylized facts regarding urbanization
in Asia and Africa. Our data are drawn from a variety of sources and cover a period of time during which
economies in both regions have undergone substantial urbanization.

2.1 Data Sources

The United Nations report the official urbanization rate for most countries by decade from 1960 to 2010
(http://esa.un.org/unpd/wup/index.htm), which we use for an initial examination of the data. A poten-
tial problem with comparing countries using these data is that different countries use different definitions
for urbanization. Although our descriptive statistics rely on these data, we have begun to test the valid-
ity of the comparisons. For instance, the UN data include text explaining the definition of urbanization
adopted by each country for each census year. Preliminary evidence indicates that most countries use a
population threshold to identify cities; i.e. a locality is defined as "urban" if it has more than a specified
number of inhabitants. The average threshold value is approximately the same across the set of African
and Asian countries for which we have data (around 4,200 inhabitants). In future regression analysis, we
will control directly for this threshold value.

Data on natural resource exports are more problematic. Commonly used data from the World Bank and
COMTRADE are very imperfect because of omissions and because of problems related to the unit values of
trade. We prefer to use data coming from the United States Geological Service, which has published annual
country reports from 1960 to the present that have detailed and consistent estimates of the export share
of mining and fuels. For data on agricultural exports, which we also view as a form of natural resource
exports, we have relied on the UN Food and Agriculture Organization’s online FAOSTAT database. Together
with standard data sources on national income accounts and PPP-adjusted measures of income per capita,
these sources will allow us to calculate most of the ratios that our analysis requires.

2.2 Urbanization in Africa and Asia

At the beginning of the 20th century, both Africa and Asia were poor and heavily rural. Their economies
were heavily dependent on low productivity agriculture, and from the admittedly sparse data that are
available, it appears that urbanization rates in both regions were less than 5% (Bairoch 1988), the same
level as in Medieval Europe. Half a century later, the two regions still looked quite similar: poor and rural.
By 1950 their urbanization rates had crept up to 10-15%, which was still as low as in Renaissance Europe.
By the start of the 21st century, urbanization has now reached around 40% in both Africa and Asia, which
is comparable to the level attained in today’s developed countries after the Industrial Revolution.

Urban growth has taken place in cities of all sizes. Although the literature emphasizes the growth of the
largest cities in the developing world, urban growth has in fact taken place in cities of all sizes - large,
medium, and small. The distribution of city size across regions is quite similar, too. For example, in
2010, there were 257 Asian and 60 African “mega-cities” with over 750,000 inhabitants. Since Asia is
roughly four times more populous than Africa, this means that Africa and Asia have approximately the
same number of megacities per capita. The megacities represent around 40% of the urban population in
both continents.

But although urbanization patterns in Africa and Asia look quite similar for the past half century, there are
two striking differences. The first is that Asia’s urbanization has occurred in conjunction with rapid growth
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in per capita income. And the second is that urbanization in Asia has coincided with a rapid movement
of people out of agriculture into manufacturing and industry, whereas in Africa urbanization has been
accompanied primarily by a movement into services. Figure 1 shows a comparison of income growth and
urbanization in Asia and Africa; it is clear that although African GDP per capita has lagged far behind that
of Asia, urbanization has proceeded in more or less the same fashion in both regions.

2.3 Structural Transformation in Africa and Asia

African countries have always been highly specialized in the export of natural resources, whether mineral
products, fuels or cash crops. In 1960, 31 out of 41 Sub-Saharan African countries and only 3 out of
22 Asian countries had more than 10% of their GDP coming from natural resource exports. In contrast,
Asian countries developed through expansion of their manufacturing sectors, with industrialization suc-
cessively sweeping through Japan, South Korea, Hong Kong, Singapore, Taiwan, Malaysia, Thailand and
China.

These differences have persisted in the recent period. In 2000, 27 out of 41 Sub-Saharan African countries
and 4 out of 22 Asian countries have more than 10% of their GDP coming from natural resource exports.
By comparison, manufacturing and services account for 85.1% of GDP on average in Asia, against 54.4%
in Africa.

While Asian urbanization is associated with manufacturing and services, the most urbanized African coun-
tries export natural resources. This is confirmed by Figure 2 which plots the urbanization rate against GDP
shares of “manufacturing and services” and “natural resource exports” for Asia and Africa in 2000. We
obtain an “Asian” pattern for Latin American countries and an “African” pattern for Middle East and North
African countries.

Figure 1 shows that both Africa and Asia have followed the same urbanization patterns. Yet Africa’s
urban growth was achieved in a period with only modest economic growth and without industrialization.
Until the mid-1960s, Africa and Asia had the same level of per capita income. Asia has experienced
strong economic growth in the subsequent period, as a result of industrialization and the rise of services.
Resource exports have fostered African economic growth till the mid-1970s, but the subsequent period
was characterized by macroeconomic disequilibria, social unrest and general impoverishment. The 1980s
was a “lost decade” for Africa. Africa now has only one-fourth the income per capita of Asia, although
it is equally urbanized. We will use the shorthand terminology of saying that Africa is “urbanized but
poor”.

2.4 Different Paths among African Countries

Arguably there are many respects in which Africa differs from Asia, so it may not be convincing to seize
on natural resource exports as the source of their different paths. However, we can also look within the
African continent to compare countries with different levels of dependence on natural resource exports.
It is hardly news to find a negative relationship between natural resource exports and income levels; this
is simply the "resource curse" that has received much attention. But we note an additional fact: natural
resource dependence within Africa seems to be closely (and positively) related to urbanization, which is
not a point that is typically noted in the literature on resource curses.

Figure 3 shows the evolution of urbanization and per capita GDP for four groups of African countries
depending on the average share of natural resource exports in GDP in 1960-2000. Urbanization rates were
similar across the four country groups at independence, but resource rich countries are now much more
urbanized (while the difference in per capita income is not staggering). For example, the urbanization
rate of the resource-rich countries is 50.3% on average in 2010, while it is 25.1% on average for the
resource-poor countries.

Moreover, when we look within countries, making use of time series data, it appears that resource-rich
countries have all experienced dramatic urbanization after resource production boomed, whether as a



result of the discovery of mining deposits and oil fields or the adoption of agricultural innovations in the
cash crop sector. Figure 4 shows urbanization patterns for eight African countries that have experienced
a resource boom in the post-1960 period. In Gabon, Nigeria and Angola, urbanization boomed after oil
was discovered in the early 1970s. In Liberia, urbanization increased after iron ore, gold and diamonds
boomed in the 1960s-1970s. In Ghana and Ivory Coast, urbanization was largely driven by the cocoa
booms, in the 1960s and 1990s in the former and in the 1960s, 1970s and 1980s in Ivory Coast (Jedwab
2012). In Zambia, copper boomed in the 1960s-1970s. Interestingly, urbanization decelerated after 1980
due to a collapse in copper prices. In Botswana, diamonds were discovered after 1973, and urbanization
boomed as a result.

We can also look at those countries that were relatively urbanized at independence (taking as a threshold
a 20% level of urbanization in 1960). In almost all cases, these were countries that had experienced
resource booms in the pre-independence period. These were mostly countries that had experienced booms
in agricultural commodities: rubber production boomed as early as the 1920s in the DRC, groundnut
production boomed in the 1930s in Senegal, and cocoa production boomed in the 1930s in Ghana. In
terms of mining exports, gold and diamonds were discovered in South Africa in the 1910s, while diamonds
were discovered in the Central African Republic in 1930s.

By comparison, some Africa countries are still not very urbanized; these are countries with low exports
of cash crops and little natural resource production. Figure 5 shows urbanization for 8 of these coun-
tries.

2.5 Central Questions

This cursory look at the data raises a series of questions that we will take up theoretically and with
empirical analysis. The first question is whether these relationships have a plausible theoretical foundation
and whether the data can be rationalized by a standard model of structural transformation. A second
question is quantitative: how much urbanization could we have expected to see in Africa if it had been
able to develop comparative advantages in sectors other than natural resource extraction. It is clear that
urbanization would have increased anyway, as a result of demographic growth and the availability of
food imports. Yet we believe that Africa’s urbanization rates today are driven to high levels by natural
resource exports that promote the development of “consumption cities” where natural resource rents are
used to purchase non-tradable services. We are not convinced that these consumption cities display the
same agglomeration externalities in production that have characterized urbanization in other parts of the
world, which might account for the different relationship between urbanization and income levels that we
currently observe.

3. A MODEL OF STRUCTURAL CHANGE

The evidence shows that structural change and urbanization are not monotonically related to income per
capita. Africa from 1950-2010 experienced structural change and urbanization similar in magnitudes to
that in East Asia, but without the rapid rise in living standards. Here we present a model that captures
this distinction between the two regions. The model expands on existing models of structural change
by allowing for several types of non-agricultural goods: tradable goods, non-tradable goods, and natural
resources. Furthermore, we distinguish urban sectors (tradable and non-tradables) from rural sectors
(resources and agriculture). These finer distinctions allow us to describe the processes of structural change
and urbanization in more detail, which in turn provides a means to explain the distinction between Africa
and Asia in the post-war period.

The driving difference between Africa and Asia is their comparative advantage in the production of natural
resources versus tradable goods. The natural wealth of Africa led that continent to specialize in resource
extraction, using the proceeds to import desired tradable goods. The ability to export resources raised
incomes, leading to increased demand for other non-agricultural goods, in particular non-tradable goods.
The increased demand for non-tradables leads to a structural shift towards that sector, which also involves



greater urbanization. However, non-tradable goods have relatively low human capital requirements and
so Africa does not have the incentive to develop a skilled workforce. In contrast, Asia specializes in
tradable goods, and this along with the associated income effect on non-tradables raises urbanization
there. However, as a producer of tradable goods with relatively high human capital requirements, Asia
faces incentives favoring more skilled (and hence higher paid) workers.

We show that even starting from essentially equal conditions around 1950, the difference in comparative
advantage in the two regions is sufficient to introduce a gap in living standards between them despite
experiencing similar shifts of workers into urban areas.

To proceed we first describe the a simple static model of the allocation of labor across different sectors.
The model provides a richer description of urbanization than is present in most models of structural
change, and allows for differences in the kinds of workers that locate in urban areas. Using that model, we
examine the response to free trade in economies that have different comparative advantages. Specifically,
we compare an economy with an advantage in producing natural resources to one with an advantage in
producing tradable consumption goods. We show how even though both types of economies benefit from
trade and begin urbanizing, they differ in the kinds of work being done in urban areas and hence in output
per capita.

The section following this one expands on the static model to add in dynamics regarding choices the skill
mix of the labor force and allows for technological change over time.

3.1 Individual Utility and Budgets

Individuals have a constant-elasticity of substitution utility function
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where c; is the amount of food consumed and ¢ captures a subsistence amount of food that all individuals
must consume. This utility for the food good is typical in models of structural change, as it leads to an
income elasticity less than one for food, consistent with Engel’s law.

The term C is an aggregator of non-food consumption items. The parameter ¢ determines the degree
to which individuals are willing to substitute between food and the non-food consumption goods. We
will go forward assuming that ¢ > 1, implying that these goods are substitutes. This is consistent with
explanations of structural change that emphasize changing relative prices, as opposed to income effects.
A change in relative prices that makes C cheaper will, even holding income constant, lead to a shift out of
food consumption and towards C.

The aggregator C is defined as

- e/(e-1)
C= |:9r1/ec£e—l)/e_I_Qr}/ecr(le—l)/e_i_e;/fc((ie 1)/6]

) (2)
also a constant elasicity of substitution function of three goods: resources (r), non-tradables (n), and
tradables (d). 0; are the weights individuals put on each good j and € is the elasticity of substitution
between them. With this aggregate, we assume that € < 1, meaning the goods are complements. Thus
anything that lowers the price of one of these goods will lead to increased consumption of the other
goods.

The budget constraint is
pfcf +prcr +pncn +pdcd =w (3)

where p; are the prices of the goods and w is the wage. Individuals earn only labor income. It is useful to
re-write the budget constraint as follows

pf(cf_zf)+prcr+pncn+pdcd=W—prf 4)
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where w — p¢cy is the surplus income available to individuals after they have met their subsistence re-
quirement for food.

Maximizing utility subject to this budget constraint, it is easiest to express the resulting demand functions
in terms of expenditure shares. To aid in the exposition, define the following two price indices

Pc = [P 6, +p. <6, +pi6,]"" " (5)
P = [lec_d) Oy +Pé7696] 1/(1_¢)- (6)
The first, P, is a price index of the non-food goods, while the second is the aggregate price index.
The fraction of surplus income that will be spent on net food consumption, c¢ — ¢ is denoted Q¢,
P}_(p 0 f
0 = pl—¢ ° 7
and so total expenditures on net food are given by
pplcs —cp)=(w —ppcp)Qy. (8)

Given that the fraction Q¢ of surplus income is spent on food, the remaining fraction 1 — Q¢ of surplus
income is spent on the three non-food goods. The split of expenditures among the three goods is dictated
by their price relative to the aggregate price P.. Specifically, the fractions of surplus income expended
good j € (r,n,d), denoted §;, is

1—69.

Q;=(1-9p)—~—". €)
PC

It is tedious but straightforward to confirm that Qf +Q, +Q,, + Q4 = 1.

Once we have the production side of the economy in place, we will be able to use this demand structure
to determine the allocation of labor across the various sectors of the economy.

3.2 Production and Factor Payments

The four goods are produced by technologies linear in labor. So for any given sector j the production
technology is

for j € (f,r,n,d), where A; is productivity in that sector and L; is the labor employed in that sector.

Labor is assumed to move freely between the sectors so that in autarky the wage is equivalent to
W:pfAf :prAr:pn n:pdAd (11)

which will be used to determine the relative prices between various goods. There is an adding up constraint
for labor employed across the sectors

To proceed, it will be useful to define two indices of productivity.

1/(e—1
Ac = [A76,+a16,+4576,] T

]1/(¢—1)

(13)

_ [at1g, a9
A = [0+, (14)
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Note that an increase in the productivity in any individual sector raises both indices. Furthermore, using
the definition of the aggregate price index given previously, it is the case that the real wage is

Hence an increase in productivity in any sector raises the real wage.

3.3 Equilibrium in Autarky

Without trade, all sectors operate to provide goods to consumers. To begin solving for the equilibrium
allocation of labor to the various sectors, note that (11) shows that the relative price between any two
sectors can be written as p;/p; = A;/A;. In addition, the relative price of food to the non-food aggregate
can be expressed as py/pc = Ac/As-

Using these relative prices, we can re-write the fractions of expenditures in terms of productivity levels.

We have that oot

Ap 0¢
A1

Qp = (16)
From this, and given our assumption that ¢ > 1, an increase in the productivity of the food sector will
raise the fraction of surplus income spent on food. On the other hand, an increase in the productivity of
any of the non-food sectors will raise A and lower the fraction spent on food as individuals substitute away
to the cheaper non-food items.

Similarly, we can write the expenditure shares of the non-food items in terms of productivity levels,
e-1n.
i
e—1
Ac

Q=01-9) (17)

for j € (r,n,d). Here, an increase in the productivity of sector j has two conflicting effects. First, if A;
rises, this lowers Q as noted above, and this tends to increase ;. Secondly, though, an increase in A; will
lower ; due to our assumption that € < 1. An increase in the productivity of sector j lowers the price of
good j. But as complements, the lower price of good j allows individuals to put more of their expenditures
into other sectors.

To solve for the equilibrium allocation of labor across sectors, we equate total expenditures on a given
sector to the total value of goods produced in that sector. For j € (r,n,d) we have that

p;jY; = L(w — pscs)Qy, (18)
while for the food sector we have that

Given the definition of the production functions, the free mobility of labor, and the definitions of the Q
terms, the solution for the fraction of labor employed in any given sector j € (r,n,d) is

L; c
J-l1-2L g (20)
L As
while the fraction employed in food production is
L c c
L_(1-La,+ZL. 1)
L As As

In each sector, the term (1—c /Af) represents the surplus time available to workers after they have worked
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long enough to afford their subsistence amount of food. The expenditure shares Q2 determine how much
of that surplus time is allocated to each sector. For food production, we must also add back in the labor
employed producing the subsistence requirement.

Given our solutions for labor allocations, we can also describe the level of urbanization in the economy.
We assume that the non-tradable and tradable sectors operate within urban areas due to economies of
scale and agglomeration effects. Hence the urbanzation rate is

2= (1—1) (2 + ). 22)
Af

Our model contains within it the typical model of agricultural-led structural change and urbanization. An
increase in A¢ will increase the surplus time available to workers, and this will raise the fraction of workers
employed in the resource, non-tradable, and tradable sectors, while reducing the fraction in food. On net,
as 2, and Q  are rising, urbanization will increase.

An industry-led process of structural change and urbanization can also take place. If A; increases this has
several influences. First, the fraction Q falls as individual substitute away from food consumption. This
raises the fraction of time spent on all of the non-food goods. There will be some reallocation away from
tradables towards resources and non-tradables due to the complemtarity of these goods, but on net Q4
will increase. Therefore urbanization will rise overall with industry-led productivity growth.

Note, though, that it is quite possible for resources to lead the urbanization and structural change process.
An increase in A, will have similar effects to an increase in A;. Labor will be drawn away from food
production and into non-food production. In autarky, greater natural resource wealth can be conducive
to structural change into tradable production. As we will see below, the effects of greater resource wealth
change once there is the possibility of free trade.

4. OPEN ECONOMIES

Starting from autarky situation just described, what happens if we allow the economy to trade? When the
economy can trade, the optimal allocations to different sectors, and hence the level of urbanization, will
change according to their comparative advantage. We presume that both resources and tradables can be
traded at fixed world prices, p; and p};.

4.1 Comparative Advantage in Tradables

We first consider an economy where the autarky price is such that p./ps > p;/pj, so the economy will
export tradables and import resources. We conceive of this situation as representing the typical model
of export-led development, in which a country uses a comparative advantage in producing tradables to
urbanize and increase living standards. Effectively, trade allows this economy to “produce” resources in
urban areas by employing tradable sector workers.

The index of non-food productivity in this economy is thus altered from that in the autarky case, and we
can write the productivity index in the tradable economy as

1/(e-1)

-1

D p:;Ad ) e—1 e—1

A==z 0, +A10, +AS10, (23)
r

The productivity of this economy in turning labor into resource goods now is dependent on their tradable-
sector productivity A; and the relative price of tradable and resource goods. Note that because p}A4/p; >
A, in this economy, trade has increased productivity and hence the real wage.
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Free mobility between the three sectors that operate ensures that
w = prAr = ppA, = PiAq. (24)

The determination of the allocation of labor proceeds as before, only now note that the fraction of labor
in the resource sector is zero, and the tradable sector must employ enough labor to supply tradable goods
that can be traded for the resources demanded.

La_(,_%
T AA T

where Q4 and (, are defined similarly to before, only they now have Ag in their denominators. The
expenditure fraction for resources no longer depends on domestic A,, and is instead

PiAq ! D
Q, = o 0,/AD. (26)

r

The fraction employed in non-tradables and food are determined as in autarky, simply noting that AZ
replaces A¢ in the denominators of Q¢ and Q.

There are two aspects of trade that lead to increased urbanization in the economy with a comparative
advantage in tradable goods. First, trade has increased the productivity of the economy and this will
lead to substitution away from food and into non-food goods, which includes tradables and non-tradables.
Secondly, labor that would have otherwise been employed in producing resources is reallocated by trade
into the tradable sector.

In the economy that specializes in tradable goods, increased urbanization is associated with structural
change in the sense that workers are moving out of agriculture and into the tradable sector.

4.2 Comparative Advantage in Resources

We can constrast the situation of a comparative advantage in tradables to an alternative, a comparable
advantage in resources. Assume that p./pq < p;/pj, so that an economy has relatively cheap resources
compared to the world. It thus exports resources and imports tradable goods.

For this economy, the index of non-food productivity is now

1/(e-1)

R e-1 e-1 P/A: !
A= A0 A0+ | 04 . @27)
d

The economy is able to convert labor into tradable goods at a higher rate by employing it to produce
resources that can be traded for tradable goods. The productivity level A}é is higher than in autarky, and
so the real wage has increased through trade.

The three sectors that operate employ all the labor of the economy, and again we assume free mobility
between sectors so that we have
W =prA; = prA. = pA,. (28)

The labor allocations can be solved for as before. The resource sector must meet domestic demand as well
as provide exports to acquire tradable goods, so we have

L (. ¢
- = (1 Af) (@ +94), (29)

where Q, and ©, are defined as before, except with A}é in their denominators. €4 is not dependent on
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domestic tradable productivity, but is now

*A e—1
Q= (pr*r) 0/AR. (30)
Pyg

While labor is moved out of the tradable sector and into the resource sector in this economy due to trade,
there is also a tendency for higher urbanization due to the income effect of trade. Productivity in the non-
food sectors has risen, and this induces a subsitution away from the food sector and into non-tradables
and resources. The non-tradable sector thus increases in size, which acts to raise urbanization.

In a situation where the tradable sector was very small to begin with, as was the case in Africa in the
immediate post-war period, the net effect of opening to trade can be positive for urbanization. In this
sense we have resource-led urbanization, but that is not associated with a structural shift towards tradable
production. The urban population consists entirely of non-tradable workers.

Additionally, consider the consequences of an increase in A,, representing increased productivity in re-
source productivity or alternatively the discovery of new sources of resources for trade. As A, rises, so
does the productivity index Alé. This causes a substitution away from food production and into the non-
food sectors. While there also is a reallocation within the non-food sectors of labor from resources into
non-tradables, it can be shown that the following holds

OL_ /L JL./L
n/ > 0 and r/
0A, 0A,

(3D

The result is that when Ay rises the urbanization rate increases, as shown in Figure 6. In addition, the
fraction of labor employed in resources (which is also the fraction of GDP in resources in our model) also
rises, and so we have a positive relationship between the urbanization rate and the size of the resource
sector, as in Figure 6.

5. DYNAMICS OF STRUCTURAL CHANGE WITH TRADE

To this point we have established the effect of a one-time opening to trade on the structure of two different
types of economies. Here, we extend the analysis to consider the paths of these economies over time.

To proceed, we presume that there is positive productivity growth in both the tradable and resource
sectors. One can think of a learning-by-doing setting in which production of the good leads to greater skill
in producing the good. For resources, however, the productivity growth is slower as there is the additional
drag of declining stocks of resources. The result is that productivity growth is positive, but lower, in
resources than in the tradable sector.

Positive growth in Ay in the tradable economy will lead to urbanzation and a structural shift out of food
production and non-tradables and towards tradable production. Figure 7 shows how urbanization and
the shares in the two urban sectors change over time with productivity growth in A;. As can be seen,
urbanization consists of an increasing share of tradable workers.

The resource economy experiences growth in A,, which also promotes urbanization. However, as this
economy only has non-tradable production in urban areas, urbanization consists entirely of an increase in
the that sector. As mentioned previously, the rise of “consumption” cities, as opposed to the production
cities in the tradable-specializing economy.

Finally, we can compare the effect on living standards between the two countries. To compare the real
wage between the two types of economies, we need a common price level, which we denote P*, repre-
senting some international price index. The real wages of the tradable economy relative to the resource
economy can be written as follows
wP/p*  piAD
wR/P* — p*AR

(32)
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and depends on the relative price of tradables to resources as well as the levels of technology in those
sectors in the two economies. We presume that the relative price of tradables stays constant, as we are not
modelling the equilibrium determination of that price, and it likely depends heavily on the characteristics
of developed countries. The comparison of relative wages depends entirely on the path of productivity
in the exporting sectors of the two economies, and as noted earlier we presume that learning-by-doing
is more pronounced in the tradable economy. Hence the real wage in the tradable economy is going to
advance faster than in the resource economy, despite both beginning to urbanize. Figure 8 shows the
increase in relative wages in the tradable economy relative to the resource exporter.

6. CONCLUSION

This paper develops a new model of structural transformation in open economies that can help account for
the divergent patterns of urbanization and development observed in Asia and Africa. Asia has experienced
urbanization with structural transformation and growth in incomes; in our model, this reflects their success
in exporting tradable manufactured goods and services to the rest of the world. Since these tradables
are produced in cities, comparative advantage and specialization drive urban growth through the rise of
production cities.

In contrast, we argue that Africa has experienced urbanization without structural transformation. African
countries export natural resources to the rest of the world. Resource revenues are spent in the cities,
whether by private recipients of resource rents or by governments. The income effect drives urban growth
through the rise of consumption cities.

If the production of tradable manufactured goods and services requires more skilled — and higher paid -
workers, then Asia’s pattern of urbanization will be associated with development, while Africa’s pattern
will lead to urbanization with little income growth.

Our model makes three contributions to our understanding of the relationship between structural change,
urbanization and economic development. The first contribution is to establish that Africa has followed a
different pattern of urbanization from elsewhere. We argue that this is because Africa did not urbanize
following a Green Revolution or an Industrial Revolution, but as a result of natural resource exports. The
second contribution is to question the supposedly positive relationship between urbanization and economic
development. Although resource-rich countries are much more urbanized than resource-poor countries
within Africa, resource-rich countries are over-urbanized for their level of economic development. We
explain this result by the fact that African cities developed without producing tradable goods and without
human capital accumulation. The third contribution is to highlight a new mechanism for the resource
curse. Resource-rich countries urbanize but remain poor.

This paper leaves several open questions. The first is why African countries have been unable to acquire
or develop a comparative advantage in sectors other than those based on resource extraction. We ac-
knowledge the possibility that institutions and colonial history, as well as resource endowments, may have
driven this initial specialization. But we do not attempt to model this directly. A second question that we
leave unanswered is why consumption cities do not evolve into production cities over time. Our model
does not allow for this, and we view it as an important question that warrants further study.
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FIGURES

Figure 1: Income and Urbanization, Asia versus Africa, 1950-2010.
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Figure 2: Urbanization and Composition of GDB Asia versus Africa, 2000.
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Figure 3: Income, Resource Exports and Urbanization in Africa, 1950-2010.
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Sources: Maddison 2008, UN 2011, WDI 2011, USGS 2011, authors’ calculations. Per capita GDP is reported in 1990 Geary-
Khamis dollars (constant, PPP). The urbanization rate is reported using national urban definitions. The data includes 22 Asian
countries (Eastern, South-Eastern and South Asia) and 41 Sub-Saharan African countries. African countries are separated into
four groups, depending on the average GDP share (%) of natural resource exports in 1960-2000.
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Figure 4: Urbanization for Eight Resource-Rich African Countries, 1950-2010.
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Sources: UN 2009, authors’ calculations. The urbanization rate is reported using national urban definitions. The eight resource-
rich African countries are Gabon (oil), Angola (oil), Nigeria (oil), Liberia (iron ore, gold and diamonds), Ghana (cocoa and gold),
Ivory Coast (cocoa and coffee), Zambia (copper) and Botswana (diamonds).
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Figure 5: Urbanization for Eight Resource-Poor African Countries, 1950-2010.
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Sources: UN 2009, authors’ calculations. The urbanization rate is reported using national urban definitions. The eight resource-
poor African countries are Burundi, Chad, Ethiopia, Lesotho, Rwanda, Swaziland, Uganda and Niger.
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Figure 6: Comparative Advantage in Resources
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Figure 7: Comparative Advantage in Tradables
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Figure 8: Comparison of Real Wages over Time

2.5+
Q
e
>
o
%]
)

@ 24
8
Qo
o]
=]
g
'_
()
S
[=]

2 15
3]
=
©
I
[

1A

T T T T T T
0 20 40 60 80 100
Time periods

23



