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1. Introduction

Urbanization, defined as an increasing proportion of the population living in urban areas, was a major feature of pop-
ulation dynamics in the 19th century in Europe and in the 20th century all over the world. Urbanization is usually
associated with economic development and industrialization, although not always. Sub-Saharan Africa is no exception,
and even though urbanization occurred later than in other parts of the world, it has been very rapid since 1950. Accord-
ing to estimates made by the United Nations Population Division, World Urbanization Prospects (WPP-2018), the pro-
portion of the sub-Saharan population living in urban areas increased from 11.1% in 1950 to 40.4% in 2018 [1].

Urbanization is the result of several processes: net migration from rural to urban areas, differential natural increase
between urban and rural areas, often due to lower mortality in urban areas, reclassification of rural areas into urban
areas, and differential international migration, positive or negative [2]. When natural increase is the same in urban and
rural areas, urbanization is mainly determined by migration from rural to urban. When net-migration flows are small,
most of urbanization is determined by differential natural increase (natality — mortality), that is, differential net fertility.
Reclassification can also play an important role, especially in cases of rapid population growth: because growing vil-
lages can reach the threshold to qualify for urban areas (such as > 5000 or > 10000 people), or because growing towns
change administrative status, or because growing cities absorb nearby rural areas by geographical expansion. Numer-
ous academic debates have focused on the role of these factors in African countries [3-10]. Of course, the role of each
factor depends on the local situation, which can differ markedly from country to country and from period to period
because of a variety of factors (fertility, mortality, migration, and administrative reforms).
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Migration between rural and urban areas may be due to changes in economic activity, or to other reasons (changes in
marital status, family reasons, health, security, etc.). Economic reasons are usually considered in two categories: push
and pull factors. Among pull factors, migration from rural to urban areas is usually associated with capital accumulation
and money circulation in cities (search for higher income), or with urban commodities (electricity, water, schools, health
facilities, etc.), or with quality of life (various opportunities, more independence from traditional families, prestige of
urban life, etc.). Numerous push factors can also explain rural to urban migration: difficult life in rural areas because of
land scarcity (population pressure), climate change (drought, flood), insecurity (civil war, terrorism), or other factors.
In brief, rural dwellers search for a better life in cities. Reverse flows from urban to rural respond to the same factors,
but in the opposite direction: loss of jobs in cities, job scarcity, job competition, decline in income, lack of housing,
difficult life (in slums), insecurity, etc. In this case, urban dwellers search for a better life in villages.

Zambia is an interesting case in Africa, because urban—rural migration flows were huge since 1950, and because they
reversed in the 1970s and 1980s and were associated with a major economic downturn. Zambia escaped most other
push and pull factors mentioned above (land scarcity, insecurity, war, climate change, etc.), so it is usually presented as
a typical case of the impact of fluctuations in income on urban-rural migration flows. Several studies have tackled the
Zambian case, sometimes with conflicting results [11-19]. The main reason is the difficulty in quantifying net urban—
rural migration flows, unless there is a full-scale population register. Even basic vital registration (registration of births
and deaths) is deficient in Zambia, as in most African countries. So, one has to rely on estimates from censuses and
surveys in order to assess the role of urban—rural migration on urbanization. This study aimed to present a simple
method for estimating net migration flows in Zambia over the 1951-2022 period using census data on the proportion
urban and demographic survey data on net fertility. The study also attempted to relate these flows to fluctuations in
economic growth. In the first step, migration flows were estimated independently of reclassification, and in the second
step, reclassification was introduced to make final estimates.

2. Materials and Methods

Methods
The method developed for this study uses properties of stable populations. In a stable population, the growth rate (r)
is given by:

r=dP(t) / P(t) x dt = d(Ln(P(t)) /dt
Where P(t) is the population size at time t
And the rate of natural increase ( s ) by:

s=Ln(NRR)/ A
Where NRR is the net reproduction rate, and A is the mean age at childbearing.
When the population is divided into two strata (1 = urban and 2 = rural) with migration for rural to urban, the net
migration rate is given by:

m=((rl -12) - (sl -s2)) xk x (1-Kk)
where m = net migration rate from rural to urban; ri = population growth rate in strata (i); si= rate of natural increase in
strata (i), k = proportion urban, with

(s1 -s2)=(Ln(NRR1/NRR2)) / A
Derivations can be found in Appendix A. Note that with this method, there is no need to estimate birth rates and death
rates in each stratum, or the need to directly estimate the net reproduction rates: only the ratio of net fertility
(NRR1/NRR2) matters for calculating (s1-s2).

Data
The method developed for this study required data on population growth rates in urban and rural areas and differential
rates in natural increase. These data were taken from censuses and demographic surveys.

Population censuses

Population censuses provided the population size in urban and rural areas needed to calculate the intercensal growth
rates (ri) and the proportion urban (k). In Zambia, seven censuses were available, conducted at about 10-year intervals
in 1963, 1969, 1980, 1990, 2000, 2010, and 2022. To these were added an estimate of population size in 1951, based on
sample surveys and population counts. All data were provided by the Zambian Central Statistical Office (ZamStats).
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Demographic surveys

Demographic and health surveys (DHS) provided data on the mean number of children surviving as well as data on
the mean age at childbearing by area of residence (urban and rural). Estimates of NRR were obtained from the mean
number of children surviving among women ages 20-49. Since only the ratio of urban to rural NRR is necessary for the
calculations, the ratio of the mean number of surviving children in both areas was used. It was calculated for each DHS
survey and interpolated at the mid-intercensal period. Six Demographic and Health Surveys (DHS) were utilized, con-
ducted at about 5-year intervals in 1992, 1997, 2002, 2007, 2013, and 2018. For periods before 1992, trends in the log-ratio
NRR1/NRR2 were extrapolated backwards, and the extrapolation was justified by a trend analysis of fertility rates and
child mortality rates over the 1960-1991 period [see 20-21 for the details of these calculations].

DHS surveys also provide information on the place of previous residence (urban and rural), and on the time since
moving to the current place of residence. This information was used to corroborate the magnitude of internal move-
ments over 5-year periods (between DHS surveys).

DHS surveys also provide information on work status and employment. Only the information on work status (currently
working or not), consistent from survey to survey, was used in this study. This information was used to correlate job
availability with migration from rural to urban.

Other data

Data on income per capita were used to document the rationale for rural-urban migration. Data on per capita Gross-
Domestic Product in Purchasing Power Parity (GDP-PPP) were derived from the Maddison project database for the
1950-1999 period [22], and from the World Bank / World Development Indicators (WDI) database for the 2000-2022
period [23]. Both data sets were standardized in 2017 International US Dollars (USD).

3. Results
3.1. Background on Zambia

The Zambian territory had earlier a small and scattered population, because of a difficult physical environment (soil,
rainfall) and a difficult epidemiological environment (malaria, trypanosomiasis) in the heart of the African continent.
The situation changed at the end of the 19th century, with the arrival of Europeans, British colonization, and the dis-
covery of huge mineral deposits in the northern part of the country, now called the Copperbelt because of the copper
mines. The modern country was structured along the line of rail going from South to North, and around two major
urban areas: the capital city (Lusaka) and the Copperbelt cities (Kitwe, Ndola, Mufulira, Luanshya, Chingola, Kalulushi,
and Chililabombwe). The first population count in 1911 gives a population of 820,000 inhabitants, with hardly any cities.
At independence (1964), the country already counted 3.5 million inhabitants, and at the last census (2022) it counted
19.7 million, that is a fast average annual population growth of 27 per 1000. From the first count to the last census, the
population was multiplied by 24, and there was no evidence of a decline in population growth in the past 12 years. This
fast population growth is conducive to urbanization [5, 7, 10].

Urbanization was rapid, but irregular. Urbanization was very rapid from 1951 (11.5%) to 1980 (39.9%) but then halted
and even reversed to reach 34.7% in 2000, before resuming its course (44.7% urban in 2022). This was mainly the conse-
quence of the price of copper on the international markets, because copper exports are the main source of state income.
The 1975-1992 crisis was documented elsewhere because it had an impact not only on urbanization but also on fertility
and mortality trends [24-27]. This crisis was due in part to the consequences of the Vietnam War, which inflated copper
prices during the war (high demand for copper used in weapons), and deflated copper prices after the war (release of
huge quantities of copper ore no longer needed by the US military). The crisis was also made more acute because of
poor economic policies, economic mismanagement, political fights, other crises occurring at the same time (oil price
increases in 1973 and 1979), and structural adjustment policies [24-25]. The political and economic situation improved
after 1992 because a new political regime was put in place, better economic management, and better opportunities in
international markets, in particular, higher prices and higher demand for copper.
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3.2) Demographic dynamics: 1951-2022

Zambia has undergone a rapid population growth since 1951, because of high fertility and moderate mortality. The
country counted about 2.7 million inhabitants in 1951 and 19.7 million in 2022. The population grew 7.4-fold in a 71-
year period, which is considerable.

Fertility rates were very high in the 1950s and 1960s and underwent an irregular decline thereafter. The Total fertility
rate (TFR) was estimated at 8.1 children ever born in 1977-1979, and 4.9 in 2015-2018. Fertility changes were not regular
and different in urban and rural areas. In urban areas, fertility declined from 1977-1979 (8.1 children) to 2015-2018 (3.7
children), despite stagnation (fertility stall) from 1985 to 1994 (TER = 6.6 children). In rural areas, fertility declined slowly
from 1977-79 (8.1 children) to 1995-1999 (6.9 children), then it rose somewhat until 2000-2004 (7.6 children), before re-
suming its decline until 2015-2018 (6.1 children). As a result, the ratio of urban to rural fertility declined from 1.0 in

1977-1979 to 0.61 in 2015-2018, a major change with large consequences for fertility differentials (see Annex Table B1).

Trends in child survival (1-q (5)) were also complex and different in urban and rural areas. Improvements in child
survival were impressive, from 0.645 in 1958-1959 to 0.940 in 2015-2018. Mortality trends were irregular, and in fact,
child mortality increased from 1975 and 1992 because of the economic crisis [25]. At baseline, in 1958-1959, child survival
was lower in urban areas (U/R ratio = 0.89), and still lower than 1.0 in 1960-1964 (U/R ratio = 0.96). This changed rapidly
over the years, and urban child survival improved more rapidly than rural child survival from independence (1964)
until 1975-1976 (U/R ratio = 1.10). After this date, the gap between urban and rural areas was reduced again and was
close to 1.0 (U/R = 0.99) in the most recent period (2015-2018) (see Annex Table B2).

With respect to net fertility, the gap between child survival in urban and rural areas played a smaller role (range 0.89 to
1.10 over the years, that is, a 1.23 to 1.0 ratio) than the gap in total fertility (range 1.0 to 0.59 over the years, thatis, a 1.70
to 1.0 ratio). And because of mortality decline, when child survival gets close to 1.0, the gap in net fertility becomes

dominated by fertility trends in recent years.

Data on internal migration are scarce in Zambia. According to DHS surveys conducted between 1992 and 2018, some
40% of women aged 15-49 and 30% of men aged 15-59 moved at least once in the 5 years before the survey, of which
about a fourth were migrations between urban and rural areas. Similarly, high values of internal moves were docu-
mented in successive censuses. These are high values, indicating large flows of internal migration. Flows of internal
migration could work both ways, with positive or negative net migration. Very large internal migration flows were also

described in another mining country, South Africa [28-29].

3.3) Intercensal growth rates

Intercensal growth rates were very high over the whole period, and tended to increase over the years, with some fluc-
tuations following the complex trends in fertility and mortality. Population growth rates were 22.6 per 1000 in 1951-
1963, 23.0 per 1000 in 1963-1969, reached a high value of 30.3 per 1000 in 1969-1980 because of high fertility and declining
mortality, then declined to 26.6 per 1000 during the difficult years in 1980-1990, rose again somewhat (28.7 per 1000 in
1990-2000, 28.8 per 1000 in 2000-2010), before reaching a peak in 2010-2022 (34.4 per 1000). Note that at this rate, the
population is doubling every 20 years. Compared with the average for sub-Saharan Africa, growth rates were similar
in Zambia from 1950 to 1990, but higher and increasing from 1990 to 2022, whereas they declined slowly in sub-Saharan
Africa (Figure 1).
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Figure 1: Intercensal population growth rates, Zambia
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3.4) Urbanization

Urbanization, measured by the increasing proportion living in urban areas, was rapid in Zambia from 1951 (11.5%
urban) to 1980 (39.9% urban), then halted and even reversed from 1990 to 2000 (34.7% urban), before resuming its fast
speed (44.7% urban in 2022). Compared with the average for sub-Saharan Africa, urbanization was faster in the favor-
able period (1951-1980), negative during the difficult years (1980-2000), and close to the African average from 2000 to
2022. Urbanization trends appeared, therefore, atypical in Zambia, and were correlated with the serious economic dif-

ficulties following the copper crisis (1975-1992). (Table 1; Figure 2).

Table 1: Population by urban residence, Zambia

Reference date

Census year Urban population  Rural population Percent urban
(dd/mm/yyyy)
1951 01/07/1951 307 050 2362950 11.5%
1963 15/05/1963 715 256 2774914 20.5%
1969 25/08/1969 1192116 2864 579 29.4%
1980 25/08/1980 2258 569 3403 232 39.9%
1990 20/08/1990 2905 283 4477 814 39.4%
2000 25/10/2000 3 426 862 6 458 729 34.7%
2010 23/10/2010 5173 450 7919 216 39.5%
2022 31/08/2022 8793 369 10 900 054 44.7%

Source: Zambian Central Statistical Office (ZamStats)
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Figure 2: Proportion of urban population, Zambian censuses and comparison with Africa
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3.5) Differential net fertility

Net fertility (defined as the mean number of surviving children among women ages 20-49) underwent major changes
over the years. In urban areas, it underwent a steady decline from 3.29 in the 1992 survey to 2.41 in the 2018 survey. In
contrast, in rural areas it first declined, then increased from 2002 to 2013 (because of mortality decline), before resuming
its decline. But by 2018, it was still slightly higher than in 1992. As a result, the ratio of urban/rural net fertility declined
regularly from 0.906 to 0.639. After extrapolation, corresponding values of the difference between natural increase in
urban and rural areas (s1-s2) first increased from —3.4 per 1000 from the first intercensal period (1951-1963) to +2.6 per
1000 in 1969-1980, then decreased to —19.3 per 1000 in the last intercensal period (2010-2022). These values had an impact

on the dynamics of urban and rural populations. (Table 2; Figure 3).

Table 2: Net fertility (mean number of surviving children, women age 20-49), Zambia, DHS surveys

Ref. date Survey Urban Rural Ratio urban/rural
1992.2 1992 DHS 3.290 3.633 0.906
1996.8 1996 DHS 2.953 3.405 0.867
2002.1 2001-02 DHS 2.824 3.435 0.822
2007.5 2007 DHS 2.653 3.636 0.730
2013.9 2013-14 DHS 2.613 3.959 0.660

2018.8 2018 DHS 2414 3.780 0.639
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Figure 3: Differential net fertility in Zambia
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3.6) Estimating rural to urban migration

Results from calculations to estimate net migration are displayed in Table 3 and Figure 4. They show major changes in
rural to urban migration rates: first increasing from +8.2 per 1000 in 1951-1963 to +14.3 per 1000 in 1963-1969, then
declining in 1969-1980 (+9.0 per 1000), becoming nil in 1980-1990 (0.2 per 1000) and negative in 1990-2000 (2.7 per 1000),
before resuming to average values (+8.0 and +9.0 per 1000 in 2000-2010 and 2010-2022 respectively (Figure 4, Table 3).
Figure 4: Net rural to urban migration rates, Zambia
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Table 3: Estimation of rural to urban net migration rates, Zambia

Percent Growth rate Difference  Diff in net . Net-Mi-
) . Composition .
Intercensal ~ urban  Urban  Rural  in growth fertility gration
period rural to
k rl r2 rl-r2 s1-s2 kx(1-k)
urban
1951-1963 16.0% 0.0712  0.0135 +0.0577 -0,0034 0.1344 +0,0082
1963-1969 249%  0.0814  0.0051 +0.0763 +0,0000 0.1872 +0,0143
1969-1980 34.6%  0.0581 0.0157 +0.0424 +0,0026 0.2264 +0,0090
1980-1990 39.6%  0.0252  0.0275 -0.0023 -0,0029 0.2392 +0,0002
1990-2000 37.0%  0.0162  0.0360 -0.0198 -0,0082 0.2331 -0,0027
2000-2010 371%  0.0412  0.0204 +0.0208 -0,0135 0.2333 +0,0080
2010-2022 421%  0.0447  0.0269 +0.0178 -0,0193 0.2437 +0,0090

NB: Rates are average annual growth rates over the intercensal period

3.7) Estimating net migration flows

Estimations of net migration rates allowed the calculation of the magnitude of net migration flows in Zambia. Results
showed huge variations from one intercensal period to the next (Table 4). If flows were largely positive and roughly as
expected in the first three periods (+300 000, +339 000 and +482 000 persons), they became almost nil in 1980-1990 (almost
as many migrations from rural to urban as from urban to rural), then largely negative (—237 000 persons in 1990-2000),
before becoming huge and positive (+920 000 persons in 2000-2010, and +1 755 000 in 2010-2022).

In terms of net contribution, rural to urban migration contributed to a large share of urban growth in the first three
intercensal periods (+73.5%, +71.0% and +45.2% respectively), had a negative impact (reduced urban growth) in the next
two periods, before contributing again largely to urban growth in the last two periods (+52.7% and +48.5% respectively.
Conversely, rural to urban migration tended to reduce rural population growth in the first three periods (—42.2%, =79.1%
and —47.2%), then contributed positively (return migration from urban to rural), to reduce rural population growth in
the last three periods (—38.6% and -37.1% respectively). These large variations indicate major changes in economic

growth, income, and job opportunities in urban areas.

Table 4: Estimates of net migration flows, and their contribution to population growth, Zambia 1951-2022

Urban areas Rural areas
Net migration
Intercensal Contribution Contribution
. from rural to Population ) Population .
period of net migra- of net migra-
urban growth ) growth .
tion tion
1951-1963 +300 193 408 206 +73,5% 411 964 -42,2%
1963-1969 +338 592 476 860 +71,0% 89 665 -79,1%
1969-1980 +482 029 1066 453 +45,2% 538 653 -47,2%
1980-1990 +10 146 646 714 +1,6% 1074 582 -0,9%
1990-2000 -236 668 521 579 -45,4% 1980915 +13,6%
2000-2010 +919 695 1746 588 +52,7% 1460 487 -38,6%

2010-2022 +1 755123 3619919 +48,5% 2980 838 -37,1%
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3.8) Relationship of net migration with economic growth

Zambia underwent major fluctuations in income per capita (GDP-PP) and large changes in economic growth. After a
first period of increase in income per capita (1950-1967), GDP-PPP stagnated for 9 years (1967-1976), after which it un-
derwent a major recession from 1976 to 1995, then stabilized for about 5 years (1995-2000), before resuming to a positive
growth from 2000 to 2020, the last two years being perturbated by the Covid-19 epidemic (2020-2022). (Figure 5).

Figure 5: Trends in income per capita, Zambia
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Intercensal periods do not cover the same years as those defined by periods of economic growth and recession. How-
ever, the correlation between net-migration rates and rates of economic growth in intercensal periods was positive and
high (o= +0.605). Due to the large perturbations, the path followed by the country was complex. The first period (1951-
1963) was close to the average defined by the regression line between the two rates (economic growth and net migra-
tion). The next period (1963-1969) was rather favorable, with net migration exceeding the average given the increase in
income per capita, as well as the following period (1969-1980). The next two periods (1980-1990 and 1990-2000) were
the most difficult years, with declining income and inverse flows from urban to rural areas. The last two periods saw
positive economic growth and positive migration from rural to urban areas, lower than expected in 2000-2010 and
higher than expected in 2010-2022 (Figure 6).
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Figure 6: Correlation between economic growth and rural to urban migration in intercensal periods, Zambia
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3.9) Correlation with work status

Correlations between migration and work status are difficult to interpret. If the availability of jobs in cities determines
many rural to urban migrations, it also regulates the reverse flows: when people lose their jobs in cities, they tend to
return to rural areas. So, the proportion employed in urban areas could remain roughly constant, while people move
back and forth, hindering many migrations for adjusting the job market.

DHS surveys ask about current work status (currently working for pay at the time of survey) for both men ages 15-59
and women ages 15-49. In urban areas, the proportion of men working at the time of the survey increased steadily from
57.8% in 1996 to 73.3% in 2018. This clearly indicates improvements in job availability, which correlates well with the
large migration flows from rural to urban areas between 2000 and 2022. However, it seems that work status also im-
proved in rural areas during the same period, although less so. For women, there was no trend in work status in urban
areas, and fluctuations in rural areas. In brief, correlations between work status and rural to urban migration are difficult

to interpret and probably reflect more the flexibility of the workforce and the interactions between push and pull factors.

Table 5: Proportions of adults currently working, Zambia, DHS survey

Survey Women 15-49 Men 15-59

Urban Rural Urban Rural

1992 DHS 46.6% 50.4%
1996 DHS 44.3% 46.7% 57.8% 66.5%
2001-02 DHS 45.9% 60.4% 61.4% 72.2%
2007 DHS 45.3% 48.7% 70.1% 82.2%
2013-14 DHS 43.5% 53.8% 71.6% 76.3%
2018 DHS 45.7% 44.5% 73.3% 77.2%

NB: Proportion of adults currently working for cash at time of survey; no information on men in 1992.
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3.10) Copperbelt cities

Another piece of evidence of the importance of employment in the mines in the counter-urbanization process is the
population dynamics of the seven cities in Copperbelt. Copperbelt cities grew less rapidly (13.6 per 1000 a year), and
less than natural increase between 1980 and 2000, whereas other cities grew at a rate above natural increase (+35.8 per
1000). Some Copperbelt cities even lost population between 1980 and 1990 (Chililabombwe, Kalulushi, Mufulira), when
Lusaka, Kabwe, and Livingstone continued to grow at a higher rate. Copperbelt cities accounted for 68% of total urban
areas in 1963, 45% in 1980, and 25% in 2022. They had different dynamics than other urban areas and were very sensitive
to copper prices and employment in the mines, whereas other urban areas had dynamics more independent from eco-

nomic fluctuations due to copper exports. This process was well documented elsewhere [17].

3.11) Moving back to rural areas

The correlation of counter-urbanization is the move of urban dwellers to rural areas. These moves are motivated both
by push factors out of the city (loss of jobs in particular) but also by the possibility of a better life in rural areas (pull
factors). Many of these moves were described throughout Africa, with their rationale, as well as the issue of the inte-
gration of urban migrants coming from more modern societies into more traditional societies [29-30]. In Zambia, these
moves were probably facilitated by rural development policies and by the ties that urban dwellers had kept with their

extended families due to recent urbanization [16, 32-33].

3.12) Correcting for reclassification 1980-2022

In the previous sections, the effect of reclassification was neglected. An estimation of the role of reclassification was
done from 1980 to 2022 (no data was available for 1969), by comparing the lists of urban areas from census to census. In
2022, some 89 urban centers were identified, among those, 15 were not urban in 2010, 13 more in 2000, 12 more in 1990,
and 3 more in 1980 (46 urban centers). For each intercensal period, the population reclassified was compared with urban
growth (Table 6). Results show that reclassification contributed to less than 10% of urban growth over the whole period
(3.5% in 1980-1990; 9.2% in 1990-2000; 13.5% in 2000-2010; 8.3% in 2010-2022), which is small compared with other de-
veloping countries. In contrast, reclassification had a higher impact on estimates of rural to urban migration: increasing
the negative estimates (by a ratio of -1.20 in 1980-1990 and 1.20 in 1990-2000), while decreasing the positive estimates
(by -26% in 2000-2010 and by -17% in 2010-2022). However, this correction did not change the main picture of negative
flows from 1980 to 2000 and of large positive flows from 2000 to 2022.

Table 6: Estimates of the impact of reclassification of rural areas into urban areas during intercensal periods, Zambia
1980-2022.

Population Percent due to Migration rural to urban
Intercensal
. Reclassifica- reclassifica- After reclassi-
period Urban growth ) ) Raw estimate o
tion tion fication
1980-1990 646 714 22 354 3.5% +10 146 -12 208
1990-2000 521 579 47 795 9.2% 236 668 -284 463
2000-2010 1746 588 235 637 13.5% 919 695 684 058
2010-2022 3619919 298 987 8.3% 1755123 1456 136

Total 6 534 800 604 773 9.3% 2 448 296 1843523
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4. Discussion

Zambia presents a peculiar case of very rapid urbanization, followed by a reversal in trends (counter-urbanization),
then again, a rapid urbanization. These changes were due to the deep trauma caused by economic reversals, due mainly
to an external shock (the price of copper on international markets). The Zambian case of changing trends in urbanization
is not unique in Africa, although it seems to be the most acute. For instance, nearby Zimbabwe underwent a major
political and economic crisis, due to internal political factors, leading also to counter-urbanization from 2002 (34.6%
urban) to 2012 (32.8% urban), but of smaller magnitude and shorter duration, and with full recovery by 2022 (38.6%
urban). Senegal underwent a stagnation in urbanization and low rural to urban migration from 1988 to 2002, also asso-
ciated with economic downturn (decline in GDP-PPP). In Niger, urbanization stagnated between 2001 and 2012, fol-
lowing a long economic recession [data from the World Urbanization Prospects, 2018]. In countries severely affected by
civil war, counter-urbanization also occurred because of insecurity (Liberia, Somalia, South Sudan). Large flows of re-
turn migration from urban to rural areas were also documented in other countries, such as Cameroon, during economic
recession due to declining oil prices, but without an impact on urbanization rates at the national level [31].

Zambia had an atypical urbanization, concentrated around the mines between 1950 and 1975. In fact, Copperbelt cities
were one of the largest urban concentrations in Africa in the 1950s and 1960s. Copperbelt cities played a large role in
the de-urbanization of the 1980-2000 period. Deborah Potts investigated in great detail the case of Copperbelt cities,
with an in-depth analysis of their historical, sociological, political, economic, and demographic context [17].

Overall, on a long period of time, Zambia continued to urbanize at a high rate, with values similar to the African average
on a long period of time. This rapid urbanization was fueled by the fast population growth due to high fertility, pro-
ducing a large supply of people in rural areas for the labor force in urban areas. This phenomenon was described by
other authors [5, 10]. Migration from rural to urban areas was also fueled by modern education (schooling), which
facilitated adaptation to city life for those born in rural areas, and the level of education is particularly high in Zambia
compared with other African countries [see the DHS website for details]. Return migration (from urban to rural) may
be facilitated by rural development policies and programs, which were active in Zambia, and by improving health and
living conditions in rural areas. In Zambia, under-five mortality in rural areas in recent years was equivalent to that in
urban areas, which was not the case in the 1980s. In many African countries, the gap between urban and rural areas was
strongly reduced in recent years [34-36].

In the Zambian case, intercensal periods were used to document trends in urbanization, the only reliable information.
However, in correlation with economic changes, it would have been more appropriate to use periods of economic
growth or recession, such as 1950-1975 / 1975-1995 / 1995-2019. Unfortunately, precise population data are lacking for
these periods.

A number of assumptions were made for the calculations of net migration. Firstly, international migrations were ig-
nored and were probably of small magnitude compared with other moves, except in the 1950s when migration to the
mines for nearby countries (e.g., Malawi, Congo, and Angola) occurred on a large scale, facilitated by the Central Afri-
can Federation (grouping Northern Rhodesia, Southern Rhodesia, and Nyasaland) in place between 1953 and 1963.
For the calculations of net fertility, the age and sex composition of the urban and rural populations were ignored to
estimate the differential net fertility (in theory, one would prefer to have precise values of birth rates and death rates).
The mean age at childbearing was assumed to be the same in urban and rural areas (28.9 years), and in fact it varied
little between the two areas (+/- 0.3 years). Given the magnitude of the flows, these limitations are unlikely to have
much effect on the final estimates of net migration. Calculations were provided with great detail, but, of course, they
hide imprecision due to inaccuracy in all parameters. Lastly, calculations were based on formulae derived from stable
population theory. This was justified by the fact that population growth was rather stable in the long run, and by the
fact that these formulae apply at the margin in intercensal periods.

The relationships between urbanization and economic growth are complex, and some African countries continue to
urbanize even in periods with no economic growth [18, 37-38]. The relationships work both ways. When more income
is available, more migrants come to cities; therefore, more workforce is available, which could induce lower salaries,
more investments, more profits, and in turn more jobs. Overall, in Zambia, income per capita did not increase much
between 1965-1969 (3300 $) and 2015-2019 (3500 $), whereas urbanization grew from 29% to 45% over the period.
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Therefore, the level of income does not explain everything, and the dynamics of each factor appear more important
than absolute values to explain the changes.

Reclassification of rural areas into urban areas did not appear to have a major impact on urbanization in Zambia, con-
trary to other low-income countries [39-40]. It was also very different from the case of high-income countries. For in-
stance, in the USA, during the 2000-2010 intercensal period, reclassification accounted for 43% of urban growth, and
ignoring reclassification would have led to a -3.6% decline in the proportion urban instead of a real +1.8% increase [41].
However, in Zambia, reclassification had an effect on the estimation of net urban-rural migration. Neglecting reclassi-
fication led to underestimating negative flows and overestimating positive flows. In this case, people who appeared as

migrants from rural to urban were in fact rural people who did not move and were simply re-assigned to an urban area.

This study did not address the thorny issue of the definition of urban areas: only the official census definition was used
(mostly demographic and administrative). Other authors have attempted to use a geographical definition, based on
population density of small 1 km? areas, and found quite different estimates of the proportion of urban growth due to
natural increase, to rural-urban migration, to reclassification, and to international migration [41-42]. Such exercise was

beyond the scope of this paper.

This study focused on urbanization, defined as the changing proportions living in urban areas, and not on urban
growth, the focus of many other studies. In urban growth studies, natural increase appears as a major component of
urban population growth. In the case of Zambia, as in most African studies, natural increase in urban areas is now lower
than natural increase in rural areas (mostly because of lower fertility and despite somewhat lower mortality), so that
natural increase cannot contribute to urbanization. This was not always the case, and for instance, in Zambia, in the
1960s, fertility appeared equivalent in urban and rural areas while child mortality was lower, so that urban areas had a

higher natural increase, contributing positively to urbanization.

This study relied on urban/rural differentials in fertility and mortality to estimate net migration. Other methods are
available, such as using vital registration data, but in Zambia, registration of births and deaths is incomplete. One could
also use direct estimation of urban-rural migration, for instance, when a place of residence at the previous census is
available in the next census, but this type of information was not available in Zambia. Other indirect estimations were
tried, using place of birth or place of last residence, or the residual / survival method, but gave results difficult to inter-
pret. For instance, the statistical office found 44,000 net-migrants in the intercensal period 1990-2000 [43], when esti-

mates from net fertility gave six times more, and about twice those found by the residual method [17].
5. Conclusions

Zambia remains a classic case of the interactions between income per capita and rural to urban migration in Africa. It
shows in particular the reactivity of the labor force to economic opportunities, positive or negative, the impact of brutal
retrenchment in the mines, and the necessity of keeping the solidarity of extended families who remain in rural areas,
which could permit absorbing the shocks with minor effects on key parameters such as under-five mortality trends.
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Appendix A
The derivations linking net migration with population growth and net fertility are based on properties of stable populations (constant
fertility, constant mortality, no international migration over time).
In a stable population, the growth rate of a population (POP) is constant:
POP(t) = POP(0) x exp(rxt)
r = d(POP(t))/POP(t) x dt = d(Ln(POP(t)))/dt

The net reproduction rate (NRR) is also constant:

NRR=exp(s x A)

s=Ln(NRR) /A
Where s = growth rate due to natural increase, and A = mean age at childbearing. In a stable population: r = s. This is different in
subgroups.
Let the population be divided into two groups (1 = urban, 2 = rural) and let migration occur from rural to urban (positive or negative)
The proportion of the urban population is:

k=POP1 / (POP1+POP2)
The two groups grow at different speeds because of rural to urban migration (MIG) and different natural increase.
Let NATi be the natural increase in stratum (i), and MIG the migration from rural to urban
d(POP1) = NAT1 + MIG
d(POP2) = NAT2 - MIG
d(POP1)/POP1 = (NAT1/POP1) + (MIG/POP1) =r1
d(POP2)/POP2 = (NAT2/POP2) - (MIG/POP2) =12
MIG / (k x POP) = (11 - s1)
MIG / ((1-k) x POP) = (12 — s2)
Then, the net migration rate is:
MIG/POP =m = ((r1 — r2) — (s1 — s2)) x (kx (1 - k))
Estimation of the net migration rate depends only on the difference in population growth between the two groups (r1-r2), the differ-
ence in net fertility (s1-s2), and the proportion urban (k).
The difference in net fertility is given by:
(s1 —s2)=(1/A) x Ln(NRR1/NRR2)
If SURVi is the mean number of surviving children, and assuming the same sex-ratio and the same mean age at childbearing in the
two groups, the difference can be estimated by
(s1-s2)=(1/A) x Ln(SURV1/SURV2)
In practice, SURV1/SURV2 can be estimated by the ratio of the mean number of surviving children among women ages 20-49 (ur-

ban/rural). It may also be estimated directly from fertility and mortality rates when available.
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Appendix B
Table B1: Trends in period fertility (TFR), Zambia

Total fertility rate (number of children)

Period Mid-Point Ratio urban/rural
Urban Rural
1977-79 1978.5 8.15 8.11 1.00
1980-84 1982.5 6.90 7.94 0.87
1985-89 1987.5 5.99 7.20 0.83
1990-94 1992.5 6.14 7.09 0.87
1995-99 1997.5 5.17 6.92 0.75
2000-04 2002.5 4.81 7.57 0.64
2005-09 2007.5 4.80 7.48 0.64
2010-14 2012.5 4.03 6.82 0.59
2015-18 2017.0 3.68 6.07 0.61

NB: Author’s calculations from DHS surveys

Table B2: Trends in period child survival (1-q(5)), Zambia

Survival ratio (age 0 to 5)

Period Mid-Point Ratio urban/rural
Urban Rural
1958-59 1958.0 0.611 0.684 0.89
1960-64 1962.5 0.722 0.755 0.96
1965-69 1967.5 0.796 0.756 1.05
1970-74 1972.5 0.851 0.803 1.06
1975-79 1977.5 0.883 0.804 1.10
1980-84 1982.5 0.869 0.809 1.07
1985-89 1987.5 0.854 0.794 1.08
1990-94 1992.5 0.837 0.803 1.04
1995-99 1997.5 0.868 0.826 1.05
2000-04 2002.5 0.887 0.862 1.03
2005-09 2007.5 0.914 0.906 1.01
2010-14 2012.5 0.919 0.908 1.01
2015-18 2017.0 0.934 0.944 0.99

NB: Author’s calculations from DHS surveys

Figure 7: Trends in the ratio of net fertility (urban/rural), Zambia
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