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1 Introduction

Tenure security over agricultural land is one form of institution that is crucial in promoting sustainable
development. In developing countries, tenure insecurity over agricultural land is the norm rather than
the exception, even if agricultural land is the main production asset and a source of livelihood to the rural
households. Unlike practices in developed countries, property rights over agricultural land in developing
countries is, in most cases, rather feeble and is established through continuous and productive use of
the land and not necessarily through possession of formal land titles. Such use-based property rights
arrangements have the implication that the physical presence of the occupant of the land is mandatory
and leaving the land uncultivated for an extended period of time can result in loss of rights. This in effect
can result in an inefficient allocation of resources, mainly labour (see de Janvry et al. 2015; Galiani and
Schargrodsky 2010).

The situation in Tanzania is no different. Property rights over agricultural land are for the most part
characterized by a customary tenure system and informal ownership. Even if there is a framework
to facilitate land registration and titling in Tanzania, the process is costly, lengthy, and complicated,
especially from the point of view of the rural poor.

Different channels are identified in the literature through which secure property rights over land can
affect efficiency in resource allocation.1 For instance, tenure insecurity may lead to underinvestment in
the land as farmers may fear not being able to seize the returns on their investment. Improved tenure
security can thus encourage farmers to invest more into their land by lowering the fear of expropriation
(see Besley 1995; Goldstein and Udry 2008; Jacoby et al. 2002).2 Moreover, secured ownership of
agricultural land can increase access to credit and finance by facilitating the use of land as collateral
and by allowing market exchange (see Besley 1995; Galiani and Schargrodsky 2010). These channels
appear to be the focus of the literature that analyses the link between actual property rights and resource
allocation in agricultural households.

Another important and yet scarcely explored aspect of property rights over agricultural land is the im-
plication on the decision to migrate by households and/or their members.

Theoretically, insecure ownership of agricultural land may have opposing effects on households’ de-
cisions to have a migrant member. On the one hand, land tenure insecurity and the resulting fear of
expropriation can make migration less likely as absence of secured ownership makes it crucial to have
‘an active land use’ to maintain the existing land ownership. In this case, tenure insecurity will lower the
probability of a household having an out-migrant member as the expropriation risk makes the opportu-
nity cost of migration higher. This is an even bigger constraint upon a youth member of the household,
who (given his physical strength) is expected to protect the household’s properties (including land)
from such expropriators. In the words of Valsecchi (2014), tenure insecurity over agricultural land is
a ‘strong and yet neglected cost’ of migration. In such instances, establishing tenure security through
formal land certification can increase the incentive to migrate (see also de Janvry et al. 2015). The
migration-increasing impact of improved tenure security can also work through the resulting increase in
land transferability and liquidity, where the latter has the advantage of relaxing financial constraints and
reducing opportunity costs of migration (see Chernina et al. 2014; de Brauw and Mueller 2012; Mullan
et al. 2011). On the other hand, absence of tenure security can act as a push factor for rural landowners
to migrate to urban areas. For instance, if households fear the land will be lost through expropriation, the
next period and the invested family labour will be wasted, tenure insecurity can increase the likelihood

1 For a detailed review of the literature, see Galiani and Schargrodsky (2011).

2 There is also evidence in the literature that obtaining land title is associated with higher yields for both individually and
jointly held land titles. (Newman et al. 2015).
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of migration. In this case, ensuring tenure security will lower the likelihood of migration as the secured
ownership right gives households the confidence to work and invest in their land without the fear of los-
ing their investment (be it in terms of labour or other inputs) and its returns (see de Brauw and Mueller
2012). In view of these opposing forces, determining the direction of the effect of tenure security on
migration is not possible a priori. The question thus remains an empirical matter.

Studies that focus on the empirical link between tenure security and migration are very limited and
have only emerged in recent years (see Chernina et al. 2014; de Brauw and Mueller 2012; de Janvry
et al. 2015; de la Rupelle et al. 2009; Mullan et al. 2011; Valsecchi 2014). Despite this, the evidence
in the context of Africa is in general scant and this is so in Tanzania in particular. To the best of our
knowledge the paper by de Brauw and Mueller (2012), which looks into the empirical link between land
transferability and migration in Ethiopia, is the only one that studies the issue in the context of Africa.
The current paper thus aims to fill this knowledge gap by studying the effect of land tenure security on
internal migration in Tanzania.

Against this background, the main objective of this study is to empirically examine the impact of tenure
security or the lack thereof on internal migration in rural Tanzania. This is important as results will have
implications for the process of structural transformation in Tanzania and the sustainable development
agenda at large. Exploiting the three waves of the Tanzania National Panel Survey (NPS) data, we find
that improved land tenure security is negatively related to rural–urban migration. This relationship is
robust to various model specifications and varying measures of both the independent (tenure security)
and outcome (migration) variables.

The rest of the paper is structured as follows. Section 2 describes the data and presents some descriptive
statistics, while Section 3 gives a brief presentation of the empirical model and estimation technique
used in the paper. Results and discussions are presented in Section 4, followed by concluding remarks
in Section 5.

2 Data and descriptive statistics

2.1 Data

To analyse the empirical link between tenure security and internal migration in Tanzania, we use data
from the three waves of the Tanzanian NPS, conducted in 2008, 2010, and 2012. The first round of
the NPS had a total sample size of 3,265 households in 409 enumeration areas. From this, 2,063 are
from rural areas and 1,202 are from urban areas. The survey is designed to be representative at the
national level as well as for urban/rural and for the major agro-ecological zones. In the NPS survey,
any household or eligible member that had either moved or split away from the original household was
tracked and interviewed in their new location. Households eligible for tracking were those that moved to
a new location within Tanzania. A household was not tracked if it moved to a different country.3

Accordingly, in the second round of the NPS, all households interviewed in the first round plus tracked
adult split-off household members were revisited. The second round of the NPS has therefore a total
sample size of 3,924 households, out of which 3,168 are round-one households, giving a re-interview
rate of over 97 per cent. Moreover, from a total of 10,420 eligible adults (who were over age 15 in

3 Individuals are included in the tracking protocol only if they are over 15 years of age. If an individual is under 15 years of
age and moved with another individual who is over 15 years and if both of them were present in the previous round, then both
of them will be eligible for tracking.

2



2010), 9,338 were re-interviewed, giving a re-interview rate of approximately 90 per cent (see NPS
Basic Information Document 2012–13). In the 2012/13 round, all households interviewed in the first
two rounds (NPS 2008/09 and 2010/11) were revisited. Thus the sample size for the third round of the
NPS including households from NPS 2008/09 and 2010/11, plus new or split-off households in NPS
2012/13, comprising 5,010 households. Out of this, 1,791 are urban households and 3,219 are rural
households. The survey has a low panel attrition rate. Between NPS 2010/11 and NPS 2012/13, the
household and individual attrition rates are 3.5 and 7.5 per cent, respectively.

In our analysis, while information on the migration status of household members is taken from the 2010
and 2012 survey rounds, lagged values of household- and plot-level variables, including our measure of
tenure (in)security, are used. Thus, our outcome variables are observed at period t and all the household-
and plot-level controls are observed at period t−2.

The NPS survey has a rich set of questions in relation to land ownership which, among others, include
questions related to land size, the year the plot was acquired, whether the plot is titled or not and the
type of plot title, whether the household has the right to sell the plot or use it as collateral, and whether
the household feels comfortable leaving the plot uncultivated for several months without being worried
about losing it. The last question is of particular importance for our purpose as our measure of tenure
security indicator is constructed based on this question. In particular, our variable of interest is perceived
tenure security over agricultural land, which takes a value of 1 if the household feels comfortable leaving
the plot without fear of expropriation and 0 otherwise.

An alternative (and rather objective) measure for tenure security could have been the ownership of
land title. However, in developing countries like Tanzania with reasonable degrees of inefficient legal
institutions, ownership of title may not necessarily guarantee tenure security. While title ownership may
be considered as a necessary condition, physical presence is a sufficient condition for tenure security. In
Table A1 we show very weak correlation between title ownership and perceived tenure security.

Concerning the migration variable, we focus on migration of members over the age of 15. In each survey
round, if a member is 15 years old or above and moved out of the household, he/she will be tracked
and information on the migrant household member is collected. Accordingly, in each survey round,
households are asked about their members who were in the household in the previous survey round.
On this basis, we define migration both as a binary indicator and a continuous variable. The binary
indicator takes the value of 1 if the household has at least one migrant member and 0 otherwise. On the
other hand, the continuous measure of migration is defined as the share of the total number of migrant
members out of the total number of household members. Moreover, we consider both an aggregate
measure of migration (regardless of the reason for migration) and disaggregated by both gender and
major reasons of migration, including marriage, education, and work, though the data in this regard are
incomplete, as shown in the following section.

2.2 Descriptive statistics

This section presents descriptive statistics based on observations used for the empirical estimation. Our
data have a panel of 1,719 unique households and a total of 3,043 observations. Accordingly, Table 1
presents summary statistics on the different measures of tenure security as well as on land size.
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Table 1: Summary statistics on tenure security
Variable Mean Std dev. Min. Max. N
Any secured 0.94 0.23 0 1 3051
Share of secured land size 0.92 0.25 0 1 3,051
Any plot titled 0.12 0.32 0 1 3,051
Share of titled land size 0.09 0.27 0 1 3,051
Collateral/sell any plot 0.76 0.43 0 1 3.051
Collateral/sell: share of plot Size 0.71 0.43 0 1 3,051
Total Land Size 5.06 5.07 0.02 36.5 3,051

Notes: any secured: if the household feels tenure security for at least one of its plots; share of secured land size: share of plot
with tenure security out of total land size; any plot titled: if the household has ownership title (document) for at least one of its
plots; share of titled land size: share of titled plot out of total land size; collateral/sell any plot: if the household can sell at least
one if its plots or use it as a collateral; Collateral/sell: share of plot size: share of plot size from total land size that the
household can sell or use as a collateral.

Source: authors’ calculations based on data from the NPS.

Looking at the different measures of tenure security in our data, 94 per cent of the households expressed
having tenure security for at least one of their plots. On the other hand, only 12 per cent of households
reported that they have at least one plot that is titled (regardless of the type of title).4 Furthermore, in
76 per cent of cases, households feel that they have sell/collateral rights in at least one of their plots.
From these figures we can deduce the weak link between land title certificates and tenure security, as
well as the right to sell or use land as collateral. See also Table A1 for correlations between the different
tenure security measures. As can be seen from this table, while perception of land security has some
correlation (around 25 per cent) with selling/using land as collateral, households’ perception of land
security has very weak correlation with land title. The low correlation between land security and land
title is puzzling as the feeling of land security should come from holding a land ownership title. In our
sample, the average land size is 5.06 acres.

Table 2 presents the summary statistics reported in Table 1 disaggregated by year. It can be seen that, on
average, households’ perception of land security has not changed significantly between 2010 and 2012.
On the other hand, land titling and households’ perception of having the right to sell or use the land as
collateral has increased over the sample period.

Table 2: Mean comparison of tenure security status in 2010 vs 2012

Year 2010 Year 2012 Difference

Obs. Mean Obs. Mean Mean SE p

Any secured 1,367 0.95 1,684 0.94 0.00 0.01 0.641
Share of secured land size 1,367 0.92 1,684 0.91 0.01 0.01 0.436
Any plot titled 1,367 0.10 1,684 0.13 -0.03 0.01 ** 0.013
Share of titled land size 1,367 0.07 1,684 0.11 -0.03 0.01 *** 0.001
Collateral/sell any plot 1,367 0.72 1,684 0.80 -0.08 0.02 *** 0.000
Collateral/sell: share of plot size 1,367 0.67 1,684 0.74 -0.07 0.02 *** 0.000
Total land size 1,367 4.93 1,684 5.17 -0.25 0.18 0.180

Note: see Table 1. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01

Source: authors’ calculations based on data from the NPS.

In a similar manner, Table 3 presents summary statistics for both our outcome variable (the migration
indicator) and the covariates included in our empirical estimation. It can be seen that in our sample, 23
per cent of households have at least one migrant member, with an average of 7 per cent of a household’s

4 Households in the data have different types of land ownership title documents, including documents showing granted right of
occupancy, certificate of customary right of occupancy, documents showing village government witnessed the purchase, local
court certified the purchase agreement, inheritance letter, letter of allocation from village government, and other government
document (not specified).
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members considered as migrants. The average age of the head of the household is 49 years, 78 per cent
of whom are males.

Table 3: Summary statistics on household and land characteristics
Variable Mean Std dev. Min. Max. N
HH has migrant member 0.23 0.42 0 1 3,051
No. migrant members 0.44 1.15 0 19 3,051
Share of migrant members 0.07 0.16 0 1 3,043
Household size 5.61 2.99 1 55 3,051
Male 0.77 0.42 0 1 3051
Head age 48.94 15.64 19 105 3,051
Went to school 0.71 0.46 0 1 3,051
Married/living together 0.78 0.41 0 1 3,051
Separated/divorced/widowed 0.2 0.4 0 1 3,051
Went to school 0.71 0.46 0 1 3,051
Economic shocks 0.57 0.49 0 1 3,051
Water shortage 0.3 0.46 0 1 3,051

Note: see Table 1

Source: authors’ calculations based on data from the NPS.

Table 4 presents information on household members by comparing migrant and non-migrant members in
the data. While Panel A of Table 4 focuses on basic member characteristics, Panel B gives information
on household members’ occupational choices.

Table 4: Mean comparison between migrant and non-migrant members

Non-migrant Obs. Migrant Obs. Difference p
Member characteristics
Male 0.49 13,416 0.39 1,601 0.10∗∗∗ 0.000
Age 34.97 13,413 28.32 1,601 6.65∗∗∗ 0.000
Married/living together 0.54 13,253 0.53 1,599 0.01 0.579
Separated/divorced/widowed 0.12 13,253 0.17 1,599 –0.05∗∗∗ 0.000
Single 0.34 13,253 0.30 1,599 0.04∗∗∗ 0.000
No schooling 0.30 13,416 0.24 1,601 0.07∗∗∗ 0.000
Primary 0.34 13,416 0.49 1,601 –0.15∗∗∗ 0.000
Secondary 0.05 13,416 0.07 1,601 –0.02∗∗∗ 0.001
Secondary plus 0.02 13,416 0.03 1,601 –0.01∗∗∗ 0.002
Unknown 0.29 13,416 0.16 1,601 0.12∗∗∗ 0.000
Member occupation
Agriculture 0.47 13,416 0.42 1,601 0.05∗∗∗ 0.000
Fishing and mining 0.01 13,416 0.01 1,601 –0.00 0.230
Off-farm employment 0.11 13,416 0.17 1,601 –0.06∗∗∗ 0.000
Own business 0.11 13,416 0.15 1,601 –0.04∗∗∗ 0.000
Family work 0.09 13,416 0.13 1,601 –0.05∗∗∗ 0.000
Unemployed 0.05 13,416 0.04 1,601 0.01∗∗ 0.027
Student 0.13 13,416 0.06 1,601 0.07∗∗∗ 0.000

Note: see Table 1. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01

Source: authors’ authors’ calculations based on data from the NPS.

It can be seen from Panel A that, relative to migrant members, non-migrant members of the household are
more likely to be male, older, single, and with no schooling; these differences are found to be statistically
significant. Regarding household members’ occupational choice, while 47 per cent of non-migrant
members are engaged in agriculture, the corresponding share for migrant members is 5 percentage points
less, and this difference is statistically significant. On the other hand, non-migrant members are more
likely to be either a student or unemployed compared to migrants, whereas migrants are more likely to
be engaged in off-farm employment, have their own business, or engaged in family work.

In Figures 1 and 2 we present the reasons for out-migration of members in our data for the whole sample
as well as disaggregated by gender. This is done separately for 2010 (Figure 1) and 2012 (Figure 2).
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Even if members leave their households for different reasons—including work, education, marriage, and
other unspecified family reasons—the reason of out-migration for the largest proportion of household
members in our data is unknown. In particular, in 2010, the reason for leaving the household is unknown
for around 56 per cent of household members. Even if this share is a bit lower in 2012, at 47 per cent of
household members, the reason for out-migration is still unknown for a large proportion.

Figure 1: Percentage of migrants by reason in 2010: total and by gender
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Figure 2: Percentage of migrants by reason in 2012: total and by gender
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3 Empirical model and estimation

In order to empirically examine the link between tenure security and internal migration in Tanzania, we
estimate the following regression model:

yivt = α+β1TenSecivt−2 + xivt−2β
′
2 +γv +ηt + εivt (1)

where i, v, and t are, respectively, indices for household, village, and time. The dependent variable yivt

is an indicator for migration, which is alternatively defined as a binary indicator which takes a value of
1 if the household has at least one migrant member and 0 otherwise, or a continuous outcome indicator
which is defined as the total number of migrant members as a share of household size. TenSecivt−2 is
perceived tenure security over agricultural land in period t− 2. This is a binary indicator variable for
whether the household would feel comfortable leaving the plot uncultivated for several months without
being worried about losing it. xivt−2 is a vector of household-level controls that include both plot- and
household-level characteristics observed in period t− 2. All household- and plot-level characteristics,
including tenure security measures, are lagged two periods. Apart from helping to mitigate any potential
endogeneity problems, we believe this is reasonable as we expect current period migration decision to
depend on past values of these variables. Finally, γv and ηt are village and year fixed effects which
respectively capture time-invariant unobserved village-specific factors and time-variant factors that are
common to all households. εivt is the usual random error term.

We have estimated the above model using village-level random effects, fixed effects, and fixed effects
Poisson estimation techniques. The Poisson estimation is important for dealing with potential (down-
ward) bias that may result when there is a large number of zeros in the dependent variable. In cases
where the dependent variable is specified as a dummy dependent variable, we have also estimated the
model using a random effects probit estimation technique.

In Equation 1, identification is achieved using variation within a village across households and time.
There are, however, two major concerns in estimating the above model. One relates to potential bias
that may result from the fact that Equation 1 may omit time-varying village-specific factors that are
important in determining migration and are correlated with tenure security. Second, we might also omit
household-specific time-invariant factors that can potentially bias the result. Taking these concerns into
account, we re-specify the above model as follows:

yivt = α+β1TenSecuivt−2 + xivt−2β
′
2 +γv +ηt + θvt +λiv + εivt (2)

where θvt and λiv in Equation 2 respectively capture time-varying village-specific factors and time-
invariant household-specific factors.

Equation 2 can be estimated using the household-level fixed effects model and hence exploiting the
within-household over-time variation. However, given the nature of the variables in our model, this will
not give us enough variation to identify the variable of interest. Alternatively, one can eliminate (control
for) the time-invariant household as well as village-specific factors by taking the first difference of the
above model. Since we have only two time periods, differencing Equation 2 will also eliminate the time
fixed effect and any time-varying components of any village-specific factor will be reduced to a time-
invariant village-specific factor. This eventually reduces the above model into a time-invariant village
fixed effect model given below (see Equation 3). We have estimated this differenced model alternatively,
using ordinary least squares (OLS), as well as applying village-level random and fixed effects models
and a probit model whenever we have a binary dependent variable.
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∆yiv = β0 +β1∆TenSecuiv +∆xivβ
′
2 +∆θv +∆εiv (3)

In all regressions, the unit of analysis is the household and standard errors are clustered at the village
level in order to allow for correlations between observations across households within a village.

4 Results and discussion

This section presents empirical evidence on the impact of tenure security on internal migration in Tan-
zania. We first present the baseline results where we report results based on estimation of Equation 1
followed by results from estimation of the differenced data based on the augmented model shown in
Equation 2. In all estimations, having at least one migrant member and the share of migrant members in
total household size are used as alternative outcome measures. Moreover, tenure security for at least one
plot and the share of secured plot in total land size are used as alternative measures of tenure security.
Moreover, since tenure security of agricultural land is more likely to affect migration of economically
active (working age) household members, we have estimated the model by focusing on migration of
economically active members of the household. Estimation is done using random effects (RE), fixed ef-
fects (FE), Poisson-FE, and RE-probit methods. In all estimations, the unit of analysis is the household
and standard errors are clustered at the village level.

4.1 Baseline results

The baseline results are presented in Table 5. As can be seen from this table ‘perceived’ tenure security
appears to have, in all cases, a negative and statistically significant impact on migration of household
members in rural Tanzania. This is found to be the case for both measures of migration. In particular,
as can be observed from columns 1 and 2 of Table 5, households with at least one secured plot have, on
average, 3.8 and 4.1 percentage points fewer migrant members, respectively. Given the average 7 per
cent share of migrant members, the random and fixed effect models, in percentage terms, respectively
suggest a 54 per cent and 59 per cent lower migration rate for households with at least one secured plot.
Moreover, as can be seen from the results of the Poisson-FE estimation, the share of migrant members
in total household size is, on average, 67.9 per cent lower for households with at least one secured plot
(see column 3 of Table 5). Finally, households with at least one secured plot are, on average, about 11.3
percentage points less likely to have a migrant member compared to households without any secured plot
(see column 6 of Table 5). When we look at the other control variables, while total land and household
size are found to be positively associated with migration of members, being married as well as educated
appear to be negatively associated with the migration of members. The remaining control variables are
not precisely estimated.
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Table 5: Share of size of secured plots and migration of economically active members
Share of migrated members HH has a migrated member

RE FE Poisson-FE RE RE-probit FE

Any secured –0.038∗∗∗ –0.041∗∗∗ –0.679∗∗∗ –0.095∗∗∗ –0.090∗∗∗ –0.113∗∗∗

(0.013) (0.015) (0.214) (0.035) (0.030) (0.044)

Log total land size 0.010∗∗∗ 0.005 0.114 0.025∗∗∗ 0.024∗∗∗ 0.013
(0.004) (0.004) (0.071) (0.009) (0.009) (0.011)

Household size 0.004∗∗∗ 0.005∗∗∗ 0.087∗∗∗ 0.042∗∗∗ 0.041∗∗∗ 0.046∗∗∗

(0.001) (0.001) (0.020) (0.004) (0.003) (0.004)

Married/live together –0.033∗∗∗ –0.027∗∗∗ –0.431∗∗∗ –0.095∗∗∗ –0.094∗∗∗ –0.071∗∗∗

(0.008) (0.008) (0.145) (0.020) (0.019) (0.024)

Went to school –0.014∗∗ –0.014∗∗ –0.272∗∗ –0.023 –0.017 –0.043∗∗

(0.006) (0.007) (0.129) (0.016) (0.016) (0.020)

Distance to major road –0.000 –0.001 –0.042 –0.001∗ –0.001∗ –0.004
(0.000) (0.002) (0.049) (0.000) (0.000) (0.007)

Share of rented land size –0.000 –0.000 –0.000 –0.000 –0.000 –0.000
(0.000) (0.000) (0.004) (0.001) (0.001) (0.001)

Economic shocks –0.003 0.003 0.107 –0.010 –0.015 0.008
(0.005) (0.006) (0.112) (0.015) (0.015) (0.019)

Water shortage 0.005 –0.000 –0.074 0.024 0.025 0.011
(0.006) (0.006) (0.130) (0.016) (0.016) (0.021)

No. obs. 3,051 3,051 1,818 3,051 3,051 3,051
Adj. R2 0.024 0.094

Note: standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01

Source: authors’ calculations based on data from the NPS.

We find similar results when we use the share of secured plot in total land size as an alternative measure
of tenure security. Results are reported in Table 6. As can be seen from columns 1 and 2 of Table 6,
a 1 percentage point increase in the share of secured plots is associated with a 0.025 percentage point
decrease in the share of migrant members. Given the average 7 per cent share of migrant members in
the data, this implies a 36 per cent decrease in the share of migrant members. Similarly, looking at the
results from the Poisson-FE, a 1 percentage point increase in the share of secured plots is associated
with a 47 per cent decrease in the share of migrant members in total household size (see column 3 of
Table 6). Moreover, similar results are observed when we define migration as a binary indicator, as can
be seen from the last three columns of Table 6. Focusing on the fixed effects estimation, a 1 percentage
point increase in the share of secured plots is associated with a 0.072 percentage point decrease in the
probability of having a migrant household member (see column 6 of Table 6).

Putting these results into perspective, they are qualitatively comparable to the findings of the closely
related paper on Ethiopia (see de Brauw and Mueller 2012). In this paper the authors find a modest
negative relationship between land rights and households’ probability of sending out migrants. As is
also indicated by de Brauw and Mueller (2012), greater tenure security means that households do not
have to fear wasting labour in the future—they have guaranteed land to cultivate and hence they will
have less incentive to send out their members. This kind of result is likely to hold in developing coun-
tries, like Ethiopia and Tanzania, where the urban sector is less developed and does not create adequate
opportunities for absorbing labour that flows from rural areas. This result may change once the urban
areas in these counties become more developed and manage to create enough job opportunities.
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Table 6: Tenure security and migration of economically active members
Share of migrated members HH has a migrated member

RE FE Poisson-FE RE RE-probit FE

Share of secured land size –0.025∗∗ –0.025∗ –0.472∗∗ –0.064∗∗ –0.062∗∗ –0.076∗∗

(0.011) (0.013) (0.207) (0.031) (0.029) (0.038)

Log total land size 0.010∗∗∗ 0.005 0.106 0.024∗∗∗ 0.023∗∗∗ 0.012
(0.004) (0.004) (0.072) (0.009) (0.009) (0.011)

Household size 0.004∗∗∗ 0.005∗∗∗ 0.086∗∗∗ 0.042∗∗∗ 0.041∗∗∗ 0.046∗∗∗

(0.001) (0.001) (0.020) (0.004) (0.003) (0.004)

Married/live together –0.033∗∗∗ –0.027∗∗∗ –0.432∗∗∗ –0.095∗∗∗ –0.094∗∗∗ –0.072∗∗∗

(0.008) (0.008) (0.146) (0.020) (0.020) (0.024)

Went to school –0.014∗∗ –0.014∗∗ –0.275∗∗ –0.023 –0.017 –0.043∗∗

(0.006) (0.007) (0.128) (0.016) (0.016) (0.020)

Distance to major road –0.000 –0.001 –0.041 –0.001∗ –0.001∗ –0.004
(0.000) (0.002) (0.049) (0.000) (0.000) (0.007)

Share of rented land size 0.000 –0.000 –0.000 –0.000 –0.000 –0.000
(0.000) (0.000) (0.004) (0.001) (0.001) (0.001)

Economic shocks –0.003 0.003 0.120 –0.009 –0.014 0.009
(0.005) (0.006) (0.113) (0.015) (0.015) (0.019)

Water shortage 0.005 0.000 –0.068 0.024 0.026 0.012
(0.006) (0.006) (0.130) (0.016) (0.016) (0.021)

No. obs. 3,051 3,051 1,818 3,051 3,051 3,051
Adj. R2 0.021 0.092

Note: standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

In view of the above, our results stand in contrast with the findings of Mullan et al. (2011) and de
Janvry et al. (2015) for China and Mexico, respectively. Mullan et al. (2011) find a positive relationship
between greater tenure security and rural–urban migration in China. Accordingly, the authors argue that
the land-holding system that periodically reallocates land acts as a constraint on this migration, despite
China’s efforts to relax rural–urban migration in an effort to reduce income inequality and improve
labour productivity.

4.2 Results based on differenced data

In this section we present results based on estimation of Equation 3 using differenced data and the
results are reported in Tables 7 and 8. As can be seen from these tables, the results are qualitatively
similar to the baseline results reported in Section 4.1 (see Tables 5 and 6). In particular, as can be
seen from Table 7, on average households with at least one secured plot have 5 percentage points fewer
migrant members (column 3). Given the average 7 per cent share of migrant members, this amounts
to a 71 per cent reduction in migration rate for households with at least one secured plot. Similarly,
using a binary dependent indicator variable that equals 1 if the household has a migrant member, we find
households with at least one secured plot have, on average, 12.3 percentage points less probability of
having a migrant member (see column 6 of Table 7). Using the mean of the dependent variable shown
in Table 3 (23 per cent), this result suggests a 54 per cent reduction in the probability of observing a
migrant member for households with at least one secured plot.
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Table 7: Tenure security and migration of economically active members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured –0.041∗∗ –0.043∗∗∗ –0.050∗∗ –0.081∗ –0.051 –0.123∗

(0.016) (0.017) (0.021) (0.048) (0.041) (0.068)

D_log total land size –0.001 0.001 0.004 –0.006 0.011 –0.001
(0.009) (0.009) (0.010) (0.022) (0.020) (0.030)

D_household size 0.020∗∗∗ 0.021∗∗∗ 0.026∗∗∗ 0.124∗∗∗ –0.030∗∗∗ 0.136∗∗∗

(0.004) (0.004) (0.005) (0.012) (0.010) (0.017)

D_married/live together –0.037 –0.039 –0.048 –0.178∗∗∗ –0.117∗∗ –0.167∗∗

(0.024) (0.025) (0.032) (0.062) (0.056) (0.081)

D_went to school –0.011 –0.010 0.009 –0.024 0.026 –0.028
(0.018) (0.017) (0.019) (0.053) (0.043) (0.067)

D_distance to major road 0.001 0.001 –0.010 0.001 0.010 –0.049
(0.002) (0.002) (0.011) (0.007) (0.006) (0.031)

D_share of rented land size 0.000 0.000 0.000 0.000 0.001 –0.001
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

D_economic shocks –0.002 –0.002 –0.004 –0.009 –0.008 –0.023
(0.007) (0.007) (0.009) (0.022) (0.021) (0.030)

D_water shortage –0.003 –0.005 –0.014 –0.028 –0.020 –0.040
(0.009) (0.009) (0.012) (0.028) (0.025) (0.041)

No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 0.034 0.056 0.11

Note: standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

Similarly, as can be seen from Table 8 (a counterpart to Table 6), where we have used a continuous
measure for our tenure security variable, the results are qualitatively similar except that the coefficients
are less precisely estimated when a binary outcome indicator is used.

Overall, the above results suggest that, in the context of rural Tanzania, improved land tenure security
affects migration more through mechanisms inducing negative incentives to migrate than those with a
positive incentive for migration.

Finally, to see if the effect of tenure security on migration varies by gender and reason for migration,
we have presented a disaggregated analysis in Appendix B and the results are reported in Tables B1
to B5. The gender disaggregation gives similar result to the main analysis, though the coefficients are
not precisely estimated in all cases. On the other hand, when we look at the disaggregation by reason,
even if the coefficients exhibit the expected sign, they are not distinguishable from zero in all cases. As
discussed in Section 2.2, given that the reason for migration is unknown for the majority of the household
members in our data, this result is hardly unexpected.

We have also reported in Appendix C a robustness check in which we have used an objective measure
of tenure security—that is, having land ownership title. The results are reported in Tables C1 and C2,
where at least one plot titled and share of titled plot in total land size are respectively used as alternative
measures of tenure security. As can be seen from the results, in all cases the coefficient of interest is
statistically indistinguishable from zero. As shown in Section 2.2 as well as in Table A1, there is a weak
link between perceived tenure security and possession of land ownership documents. In view of this, the
above result should not come as a surprise. As a matter of fact, what should matter most for households’
decisions is their perceived tenure security rather than having or not having a land ownership document,
and this is what we observe in the results of this paper.
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Table 8: Share of size of secured plot and migration of economically active members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_share of secured land size –0.026∗ –0.030∗ –0.039∗∗ –0.041 –0.051 –0.084

(0.015) (0.015) (0.019) (0.045) (0.039) (0.063)

D_log total land size –0.002 0.000 0.004 –0.008 0.011 –0.003
(0.009) (0.009) (0.010) (0.022) (0.020) (0.030)

D_household size 0.020∗∗∗ 0.020∗∗∗ 0.026∗∗∗ 0.124∗∗∗ –0.030∗∗∗ 0.136∗∗∗

(0.004) (0.004) (0.006) (0.012) (0.010) (0.017)
No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 0.031 0.053 0.11

Note: additional controls include: married/living together, went to school, distance to major road, Share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

5 Conclusion

The main objective of this paper is to examine the impact of tenure security on internal migration in
Tanzania. Using the three waves of the Tanzania NPS, we have estimated a panel data model effectively
controlling for village- and household-level characteristics that potentially influence the impact of tenure
insecurity on migration. We find that improved tenure security is negatively related to migration of
household members and this is robust to different estimation techniques, specifications, and alternative
definitions of the outcome variable and the variable of interest.

The results have important implications for the basic principles of structural transformation and rural
land-holding arrangements in Tanzania.

In particular, in countries like Tanzania where there is no vibrant and well-developed urban sector with a
capacity to absorb rural labour, rural–urban migration is considered as a policy challenge rather than an
integral part of structural transformation processes. This process requires migration of labour from rural
to urban areas as this will lead to improved labour productivity in the agricultural sector and provide
cheap labour for the service and manufacturing sectors. However, if the modern sectors cannot cope
with the population pressure in urban areas, rural–urban migration may not be attractive for individuals
from rural areas. As a result, rural inhabitants may prefer to stay where they are as long as tenure security
over their agricultural land is assured. Our findings are consistent with this line of thinking.

Moreover, in relation to rural land-holding arrangements in Tanzania, the fear of mass rural–urban mi-
gration is one of the constraints on allowing private ownership of agricultural land with rights to sell
land holdings. However, our findings suggest that this is not a well-grounded fear as farmers are rational
and do not choose to migrate to urban sectors unless the expected return from doing so is greater than
that of staying where they are. Actually, it might be the lack of secured and guaranteed agricultural land
holdings that induce farmers to prefer to send out their household members to urban sectors in search of
better opportunities. As our results show, in a developing country like Tanzania, while lack of tenure se-
curity over agricultural land acts as a push factor for rural–urban migration, putting the right institutional
arrangements in place can help deter migration at early stages of development. This is in contrast to the
evidence in the literature for countries in transition, where increased tenure security has the impact of
increasing labour mobility due to an attractive urban sector that acts as a pull factor.
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Appendix A Correlation between the different measures of tenure security

Table A1: Correlation between the different measures of tenure security

Any secured Share of secured land size Any plot titled Share of titled land size Collateral/sell any plot Collateral/sell: share of plot size Total land size

Any secured 1.000
Share of secured land size 0.888 1.000
Any plot titled 0.050 0.044 1.000
Share of titled land size 0.044 0.046 0.925 1.000
Colla/sell any plot 0.282 0.251 0.041 0.028 1.000
Colla/sell: share of plot size 0.254 0.286 0.013 0.025 0.931 1.000
Total land size 0.095 0.095 0.020 –0.007 0.199 0.213 1.000

Observations 3,051

Note: see Table 1.

Source: authors’ calculations based on data from the NPS.
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Appendix B Tenure security and migration by gender and reasons for migration

Table B1: Tenure security and migration of economically active male members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured –0.014 –0.015 –0.030∗∗ –0.045 –0.038 –0.053

(0.010) (0.010) (0.014) (0.035) (0.032) (0.049)

D_log total land size –0.007 –0.007 –0.012 0.001 0.003 –0.017
(0.006) (0.006) (0.009) (0.014) (0.014) (0.019)

D_household size –0.001 –0.001 –0.002 0.029∗∗∗ 0.024∗∗∗ 0.025∗∗

(0.004) (0.004) (0.006) (0.009) (0.008) (0.011)
No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 0.0031 0.012 0.01

Note: additional controls include: married/living together, went to school, distance to major road, Share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

Table B2: Tenure security and migration of economically active female members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured –0.012 –0.016∗ –0.025∗∗ –0.047 –0.048 –0.074∗

(0.009) (0.010) (0.012) (0.033) (0.032) (0.044)

D_log total land size –0.002 0.002 0.007 0.011 0.010 0.038
(0.006) (0.007) (0.008) (0.017) (0.018) (0.024)

D_household size –0.003 –0.003 –0.002 0.034∗∗∗ 0.032∗∗∗ 0.028∗∗

(0.004) (0.004) (0.004) (0.009) (0.009) (0.011)
No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 8.1e-06 0.0036 0.012

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.
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Table B3: Tenure security and migration of economically active members due to work: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured 0.001 –0.002 –0.003 –0.004 0.000 –0.023

(0.003) (0.004) (0.004) (0.015) (0.012) (0.023)

D_log total land size 0.000 –0.002 –0.002 0.000 0.002 –0.010
(0.002) (0.002) (0.002) (0.006) (0.005) (0.009)

D_household size –0.001 –0.000 –0.000 –0.000 –0.000 –0.000
(0.001) (0.000) (0.000) (0.002) (0.002) (0.002)

No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 –0.0045 0.009 0.0057

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage. Standard errors clustered at the village level in parentheses.
∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

Table B4: Tenure security and migration of economically active members due to marriage: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured –0.001 –0.002 –0.009∗ –0.013 –0.008 –0.038

(0.005) (0.005) (0.005) (0.025) (0.020) (0.030)

D_log total land size –0.003 –0.002 0.005 0.001 –0.003 0.025∗

(0.003) (0.003) (0.003) (0.011) (0.010) (0.014)

D_household size 0.000 0.000 0.000 0.012∗∗ 0.010∗∗ 0.016∗∗

(0.001) (0.001) (0.001) (0.005) (0.004) (0.008)
No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 –0.0038 0.0023 0.013

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.
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Table B5: Tenure security and migration of economically active members due to education: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any secured –0.001 –0.001 –0.001 –0.007 –0.003 –0.008

(0.001) (0.001) (0.001) (0.007) (0.004) (0.008)

D_log total land size 0.000 0.000 0.001 0.002 0.001 0.007
(0.000) (0.000) (0.001) (0.001) (0.002) (0.005)

D_household size 0.000 0.000 –0.000 0.000 0.000 –0.001
(0.000) (0.000) (0.000) (0.001) (0.000) (0.001)

No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 –0.0028 0.0051 0.0054

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.
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Appendix C Using land title as a measure of tenure security

Table C1: Tenure security and migration of economically active members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_any plot titled –0.013 –0.015 –0.017 0.004 –0.004 –0.046

(0.011) (0.012) (0.014) (0.038) (0.030) (0.054)

D_log total land size –0.003 –0.001 0.003 –0.010 0.008 –0.004
(0.009) (0.009) (0.010) (0.022) (0.019) (0.030)

D_household size 0.020∗∗∗ 0.021∗∗∗ 0.026∗∗∗ 0.125∗∗∗ –0.030∗∗∗ 0.135∗∗∗

(0.004) (0.004) (0.006) (0.012) (0.010) (0.017)
No. obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 0.029 0.049 0.11

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.

Table C2: Tenure security and migration of economically active members: using differenced data
Share of migrated members HH has a migrated member

OLS RE FE RE RE-probit FE
D_share of titled land size –0.007 –0.010 –0.016 0.026 0.016 –0.054

(0.013) (0.013) (0.017) (0.048) (0.036) (0.064)

D_log total land size –0.003 –0.001 0.003 –0.011 0.008 –0.005
(0.009) (0.009) (0.010) (0.022) (0.019) (0.030)

D_household size 0.020∗∗∗ 0.021∗∗∗ 0.026∗∗∗ 0.125∗∗∗ –0.030∗∗∗ 0.135∗∗∗

(0.004) (0.004) (0.006) (0.012) (0.010) (0.017)
No. Obs. 1,330 1,330 1,330 1,330 1,330 1,330
Adj. R2 0.028 0.048 0.11

Note: additional controls include: married/living together, went to school, distance to major road, share of rented land size,
economic shocks, water shortage.
Standard errors clustered at the village level in parentheses. ∗p < 0.1,∗∗ p < 0.05,∗∗∗p < 0.01.

Source: authors’ calculations based on data from the NPS.
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