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Abstract: Causes of human population growth near protected areas have been much debated. We conducted
821 interviews in 16 villages around Budongo Forest Reserve, Masindi district, Uganda, to explore the causes of
human migration to protected areas and to identify differences in forest use between migrant and nonmigrant
communities. We asked subjects for information about birthplace, migration, household assets, household
activities, and forest use. Interview subjects were categorized as nonmigrants (born in one of the interview
villages), socioeconomic migrants (chose to emigrate for economic or social reasons) from within Masindi
district (i.e., local migrants) and from outside the Masindi district (i.e., regional migrants), or forced migrants
(i.e., refugees or internally displaced individuals who emigrated as a result of conflict, human rights abuses,
or natural disaster). Only 198 respondents were born in interview villages, indicating high rates of migration
between 1998 and 2008. Migrants were drawn to Budongo Forest because they thought land was available
(268 individuals) or had family in the area (161 individuals). A greater number of regional migrants settled
in villages near Lake Albert than did forced and local migrants. Migration category was also associated with
differences in sources of livelihood. Of forced migrants 40.5% earned wages through labor, whereas 25.5% of
local and 14.5% of regional migrants engaged in wage labor. Migrant groups appeared to have different effects
on the environment. Of respondents that hunted, 72.7% were regional migrants. Principal component analyses
indicated households of regional migrants were more likely to be associated with deforestation. Our results
revealed gaps in current models of human population growth around protected areas. By highlighting the
importance of social networks and livelihood choices, our results contribute to a more nuanced understanding
of causes of migration and of the environmental effects of different migrant groups.
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Áreas Protegidas como Fronteras para la Migración Humana

Resumen: Las causas del crecimiento de poblaciones humanas cerca de áreas protegidas han sido muy
debatidas. Realizamos 821 entrevistas en 16 aldeas alrededor de la Reserva Forestal Budongo, Distrito de
Masindi, Uganda, para explorar las causas de la migración humana hacia áreas protegidas y para identificar
diferencias en el uso del bosque entre comunidades de migrantes y no migrantes. Recabamos información
sobre el lugar de nacimiento, migración, bienes familiares, actividades familiares y uso del bosque. Los
individuos entrevistados fueron clasificados como no migrantes (nacidos en alguna de las aldeas en las que
se hicieron entrevistas), migrantes socioeconómicos (migraron por razones económicas o sociales) del interior
del distrito Masindi (i. e., migrantes locales) y de afuera del distrito Masindi (i. e., migrantes regionales) o
migrantes forzados (i.e., individuos refugiados o desplazados que migraron debido a conflictos, abusos de
derechos humanos o desastres naturales). Solo 198 entrevistados nacieron en aldeas en las que se hicieron
entrevistas, lo que indica altas tasas de migración entre 1998 y 2008. Los migrantes fueron atraı́dos al
Bosque Budongo porque pensaron que habı́a tierras disponibles (268 individuos) o tenı́an familia en el área
(161 individuos). El número de migrantes regionales que se estableció en aldeas cercanas al Lago Albert fue
mayor que el de migrantes forzados y locales. La categoŕıa de migración también se asoció con diferencias
en formas de vida. El 40.5% de los migrantes forzados obtenı́a salario mediante labores, mientras que 25.5%
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de migrantes locales y 14.5% de migrantes regionales tenı́an salario. Los grupos migratorios produjeron
diferentes efectos sobre el ambiente. De los entrevistados que cazaban, 72.7% fueron migrantes regionales.
Los análisis de componentes principales indicaron que era más probable que los migrantes regionales se
asociaran con deforestación. Nuestros resultados revelaron vaćıos en los modelos actuales de crecimiento de
la población humana alrededor de áreas protegidas. Al resaltar la importancia de las redes sociales y de
la elección de formas de vida, nuestros resultados contribuyen a un mejor entendimiento de las causas de
migración y de los efectos ambientales de diferentes grupos de migrantes.

Palabras Clave: África, crecimiento poblacional, forma de vida, Uganda, refugiados, uso de recursos

Introduction

Human population growth is a significant driver of global
deforestation and species extirpations and extinctions
(e.g., Mather et al. 1998; Cincotta et al. 2000; Geist &
Lambin 2006). Protected areas are areas of land espe-
cially dedicated to the protection and maintenance of
biological diversity and of natural and associated cultural
resources (Locke & Dearden 2005). It is argued that pro-
tected areas are particularly vulnerable to changes in hu-
man demographics and deforestation. Wittemyer et al.
(2008) reported that human population growth around
protected areas is significantly higher than the average
population growth in rural areas, largely as a result of
immigration. Joppa et al. (2009) reject their claims and
conclude there is no evidence of disproportionate popu-
lation growth near protected areas. These contradictory
results highlight unresolved questions (Joppa et al. 2010):
do people migrate toward protected areas? If so, why?
Do migrants contribute to deforestation and resource ex-
traction? Deeper analyses of migration and its effects on
protected areas are needed to resolve these questions
(Ogelthorpe et al. 2007).

We sought to help resolve the controversy by exam-
ining migration patterns and resource use in Budongo
Forest Reserve, Uganda. Budongo Forest has been desig-
nated a priority conservation site for the Eastern Chim-
panzee (Pan troglodytes schweinfurthii), but it is af-
fected by agricultural expansion, forest loss, and by in-
creases in human population (Howard et al. 1996; Mwavu
& Witkowski 2008; Plumptre et al. 2010). Migrants have
been identified as a significant driver of deforestation and
hunting (Reynolds 2005).We interviewed households in
villages surrounding Budongo Forest to determine which
groups of people are migrating to the area, whether mi-
grants and nonmigrants pursue different livelihoods, and
whether there are differences in forest use among mi-
grants and nonmigrant groups.

Population Growth around Parks

There are several models proposed to explain population
growth around forested protected areas (Scholte & de
Groot 2010). Existing human population centers may co-
incidentally expand toward protected forests (Joppa et al.
2009). Alternatively, the population outside a protected

area may grow as a result of logging occurring around the
park. This is often subsequently followed by farming, in a
process called “frontier engulfment,” which is occurring
in the Brazilian Amazon (Scholte & de Groot 2010). In
the “attraction model,” people settle near protected ar-
eas specifically because conservation efforts provide eco-
nomic and social benefits and infrastructure (Wittemyer
et al. 2008). The “incidental” model describes popula-
tion growth near protected areas that does not fit into
any of the other models, including migration as a result
of conflict or forced emigration during the creation of the
protected area (Joppa et al. 2010). Distinguishing which
of these models best describes population growth around
particular protected areas is critical to successful conser-
vation. If the attraction model is correct, the creation
of protected areas may only increase human population
pressure. Policy makers may wish to determine whether
protected areas should be made less attractive to settlers
and, if so, how.

Data on local households may help resolve the debate.
National household data sets cover too large an area to
test the attraction model at the small scale of protected
areas (Joppa et al. 2010). Although there is a positive cor-
relation between population growth and deforestation at
large temporal and spatial scales, evidence at the local ex-
tents is scant (Carr et al. 2005). Remotely sensed data and
small-scale changes in land cover may be used to moni-
tor immigration (Joppa et al. 2010). Yet, such data can-
not highlight population growth around protected areas
where the adjacent land is already deforested. Further-
more, they reveal little about drivers of change. Rather,
data at the household or community level are needed
(Walker et al. 2002).

Effects of Migrants on the Environment

For conservation policies to be effective, it is critical to
distinguish whether human migrants contribute to envi-
ronmental change within protected areas. Different types
of migrants may have different effects on protected areas.
People who are forced to emigrate as a result of armed
conflict, violations of human rights, or natural disasters,
including refugees and internally displaced people, have
few assets and depend heavily on the environment for
their livelihoods. Forests are attractive sources of income
because they are renewable, widespread, and accessible
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(Cavendish 2000; WRI 2005). Concern therefore exists
about the potential for forced migrants to harvest a range
of forest resources at unsustainable levels (Black & Sessay
1997; Black 1998). However, socioeconomic migrants,
which we define as individuals moving to an area as a
result of social or economic factors, may also contribute
to environmental change. Without traditional forms of
land tenure, they rely on physical evidence, including
deforestation, to claim rights to land (Unruh et al. 2005;
Ogelthorpe et al. 2007).

Despite these assertions, there is little evidence that
migrants have a significantly larger effect on the envi-
ronment than nonmigrant households (Tukahirwa 2002;
Cassels et al. 2005; Birendra & Nagata 2006). Migrants
may be blamed for preexisting problems (Jacobsen
1997). By attributing environmental damage to migration,
governments can legitimize restrictions on asylum claims
and limit land-ownership claims (Black 1998). In reality,
migrants may bring socioeconomic and environmental
benefits to an area, such as cheap and skilled labor, new
agricultural techniques, and increased international aid
(De Haas 2001; Birendra & Nagata 2006).

We examined the environmental effect of different
migrant groups by comparing household characteris-
tics commonly associated with deforestation. Relations
among household characteristics and environmental out-
comes are mediated by local variables, including markets,
institutions, and culture (Dolisca et al. 2007; de Sherbinin
et al. 2008; Boyd Kramer et al. 2009). However, general
trends are evident across sites. Large households are as-
sociated with higher rates of deforestation (Bilsborrow
1992; Tole 1998). This reflects higher household con-
sumption, greater demand for subsistence crops, and in-
creased number of people clearing the forest (Chayanov
1986). Length of residency, income, social ties, remit-
tances, and education are associated with lower rates
of land clearing and deforestation (Deacon 1994; Rock
1996; de Sherbinin et al. 2007). By identifying differences
in household factors, we sought to identify groups that
may have different effects on the environment. On the
basis of such information, conservation programs could
be developed to meet the needs of these individuals and
encourage sustainable livelihoods.

Budongo Forest

Budongo Forest Reserve has undergone large environ-
mental and human-population changes in the past cen-
tury. The forest is in Masindi district in western Uganda
(between 1◦ 37’ N–2◦ 03’ N and 31◦ 22’ E–31◦ 46’ E),
approximately 39 km west of the town of Masindi. The
reserve is 435 km2, has an average elevation of 1100 m,
and the vegetation is moist semideciduous tropical forest
(Reynolds 2005).

The population of the Kingdom of Bunyoro, in which
Budongo Forest is located, declined from the 1880s until

1920s (Doyle 2000). These demographic changes were
driven by disease, warfare, and forced emigration (Doyle
2000). During the second half of the 20th century, trends
reversed. Human population grew rapidly as a result of an
influx of economic migrants (i.e., individuals who moved
to the area for employment) (Lauridsen 1999). The first
sawmill was established in Budongo Forest in 1926 (Pa-
terson 1991). By the 1960s, 4 sawmills were in opera-
tion (Reynolds 2005). Workers were imported to carry
out logging operations (Eggeling 1947). When logging
ceased, migrants remained in the area (Lauridsen 1999).
Since the 1990s, the presence of a sugar factory, Kinyara
Sugar Works Limited, has resulted in new employment
opportunities.

Forced migrants have also settled in the area. Sudanese
and Congolese refugees arrived at different times since
the 1960s (Johnson 1993). Substantial migration has oc-
curred within Uganda as a result of a 20-year conflict with
the Lord’s Resistance Army. As of January 2009, 1,627,479
people within Uganda were considered “people of con-
cern” (i.e., refugees, asylum seekers, or internally dis-
placed people) (UNHCR 2009). Several refugee camps
are located in Masindi district, including the Kiryandongo
refugee settlement, which has over 30,000 people (UN-
HCR 2009).

The population density of Budongo Forest area is low
relative to other districts in Uganda (54 inhabitants/km2

vs. a national average of 124 inhabitants/km2) (Uganda
Bureau of Statistics 2002; Lung & Schaab 2010). Never-
theless, human encroachment and population pressure
in the Budongo Forest area has drawn national atten-
tion. The Ugandan military recently deployed troops to
evict people from the Forest Reserve and Murchison Falls
Park (Mukasa 2008). By identifying factors that encourage
and discourage migration, reviewing migrant livelihood
practices, and examining the environmental effects of
these practices, we may help protected-area managers
determine options for addressing population pressure in
Budgongo Forest and similar reserves elsewhere in East
Africa.

Methods

We conducted 821 interviews in 16 villages around
Budongo Forest between October 2007 and May 2008.
We organized villages into 4 groups on the basis of
geographic factors and distance to the forest (Table 1
& Fig. 1). Four villages, Zebra, Kibwona, Nyabisense,
Kijweka, were south of the main forest near Kasokwa
Forest and the Kinyara sugar factory. Nyabyeya, Nyaka-
fungo, Maramu, and Karongo were along the south-
ern edge of Budongo Forest, near the Budongo Con-
servation Field Station. Kanyege, Akim B, Busingiro, and
Wudukuro were further west, closer to Lake Albert and
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Table 1. Number of people interviewed and location of villages in Masindi district, Uganda, where interviews on livelihoods, forest use, and
migration were conducted.

Village area Village

Approximate distance to edge
of Budongo Forest Reserve

(km)
Number of people

interviewed

Kasokwa Forest Zebra 0.6 47
Kibwona 1.1 66
Nyabisense 0.7 50
Kijweka 0.5 50

Budongo Conservation Field Station Nyabyeya 0.8 50
Nyakafungo 0.2 42
Maramu 0.1 56
Karongo 0.5 49

Busingiro, Kanyege within boundary 50
Lake Albert Akin B 0.006 60

Busingiro within boundary 51
Wudukuro within boundary 60

Murchison Falls Kasenyi Bokwe 0.4 49
Park Kigaragara 0.6 51

Kituka 2 0.9 45
Kituka Central 1.2 45

Figure 1. Map of Budongo Forest Reserve and
location of villages where households were
interviewed about livelihoods, forest use, and
migration (outline of Uganda with the Budongo
Forest shaded; circles, villages by Kasokwa Forest [ZB,
Zebra; KB, Kibwona; NS, Nyabisense; KJ, Kijweka];
squares, villages by Budongo Conservation Field
Station [NY, Nyabyeya; NK, Nyakafungo; MR,
Maramu; KR, Karongo]; triangles, villages by
Busingiro, Lake Albert [KN, Kanyege; AB, Akim B; BS,
Busingiro; WD, Wudukuro]; diamonds, villages by
Murchison Falls Park [KA, Kasenyi Bokwe; KG,
Kigaragara; KT, Kituka 2; KC, Kituka]).

the border of the Democratic Republic of Congo, and
Kasenyi Bokwe, Kigaragara, Kituka 2, and Kituka Central
were north of the Budongo Forest near Murchison Falls
Park.

Our research methods were reviewed and approved by
the University of Oxford Research Ethics Committee and
by the Ugandan National Council for Science and Tech-
nology. In each village, we sought permission to con-
duct interviews from the council chairman, the highest
elected member of village government. After obtaining
permission, an individual in roughly every third house-
hold was invited to participate. Subjects were informed
of the purpose of the research and gave verbal consent
before continuing.

Local field assistants administered multiple-choice
questionnaires. Before interviewing subjects, they were
trained in social-science interview techniques and use
of geographic positioning system units. The question-
naire was pretested from June–August 2007 on a sam-
ple of households in Nyabyeya and Busingiro. The inter-
view included questions on the daily activities, education
and health of all household members, employment and
sources of household income, household assets, agricul-
tural practices, individual food choice, community re-
lations, and questions about birthplace, migration, and
use of forest resources (Supporting Information). Given
the wide range of issues covered, questions about mi-
gration status or forest use seemed innocuous and were
likely to be responded to truthfully (Warner 1965). Field
assistants gained the confidence of the interview sub-
jects by explaining that answers were confidential, by
conducting interviews in private, and because they were
Ugandans from the community (Warner 1965; Rist et al.
2010).

To identify migrants, we asked individuals their village,
district, and country of birth. Individuals born in one of
the 16 interview villages were classified as nonmigrants
(n = 198). To distinguish different types of migrants,
we asked respondents if they had been forcibly evicted.

Conservation Biology
Volume 26, No. 3, 2012



Zommers & MacDonald 551

Individuals forced to migrate as a result of armed conflicts
or natural disasters were categorized as forced migrants
(n = 42). Remaining individuals were classified as socioe-
conomic migrants, either as local migrants from within
Masindi district (n = 149) or as regional migrants from
outside Masindi district (n = 393). Individuals may have
moved for a variety of reasons, and may not admit to
causes of displacement for fear of stigmatization. Ques-
tions about displacement and migration appeared sev-
eral times throughout the interview. This allowed us to
identify inconsistencies in answers. Thirty-nine interview
subjects could not be categorized because of insufficient
information on their location of birth (n = 4) or on the
causes of their migration (n = 35).

Interviews were structured according to the liveli-
hoods approach (Ellis 2000). The livelihoods approach
focuses on identifying household survival strategies (i.e.,
the ways households acquire and manage resources)
(Lautze 2008). Livelihoods can be assessed by examining:
assets (including human, financial, natural, physical, and
social capital); how access to assets is modified by social
relations, institutions, and organizations; and how trends
and shocks influence livelihood strategies (Ellis 2000). Al-
though it was not possible to obtain exact income figures
from respondents, locally relevant indicators were cho-
sen as proxies for wealth (e.g., cattle, land or motorcycle
ownership, fish and meat consumption) (Ellis & Bahiigwa
2003; Pouw 2008). All forms of assistance (e.g., labor,
food aid, mosquito nets), including remittances from oth-
ers were recorded. Social relations were determined by
examining participation in village activities. Respondents
were asked whether they, or other household members,
participated in a variety of community organizations. An-
swers were tallied to provide a civic participation score.
Scores ranged from 0 to 14 (zero, no member of a house-
hold was involved in any organization; 14, at least 2 mem-
bers of the household were each involved in 7 different
organizations).

We entered data into Excel (Microsoft, Redmond,
Washington) and analyzed answers with SPSS 19 (IBM,
Chicago, Illinois). We summarized differences among the
3 groups and compared them with chi-square and Fisher’s
exact tests. We applied principal component analyses
(PCA) to 15 livelihood variables associated with deforesta-
tion in an attempt to elucidate patterns in these variables
among household migration types. We used the Kaiser—
Meyer–Olkin measure to verify the adequacy of the sam-
ple for the PCA analyses (KMO = 0.606). Bartlett’s test
of sphericity (χ2

(105) = 1576.90, p < 0.001) indicated
that correlations among items were statistically signifi-
cant and appropriate for PCA analysis. The screen plot
justified retaining the first 4 components. We compared
factor scores of households with an analysis of variance
(ANOVA) and Gabriel’s post hoc test for unequal sample
sizes.

Results

Human Migration

The majority (90%) of all respondents (n = 816) were
born in Uganda. Nine and 6/10th percent were born in
the Democratic Republic of Congo and 0.4% were born
in Sudan. Most Ugandan-born respondents (63.9%) were
born in a western district: Masindi (46.1%), Bulisa (8.9%),
or Hoima (5.0%). A substantial minority (31.6%) were
born in a northern district: Nebbi (12.3%), Arua (11.3%),
Gulu (2%), Apac (1.7%), or Lira (1.6%).

Few respondents (n = 198) were born in one of the
interview villages. The majority of respondents (n = 393)
were classified as regional migrants. Eighty one percent
of regional migrants were born in Uganda, and 18.2%
were born in Democratic Republic of Congo. Of those
born in Uganda, 59.7% were born in a northern district,
31.1% were born in a western district, and 7.6% were
born in a central district. Forced migrants (n = 42) had
similar locations of birth. The majority of forced migrants
(83.3%) were born in Uganda. Of these, most were born
in a northern (67.6%) or western district (26.5%).

Significant migration to Budongo Forest occurred be-
tween 1998 and 2008. Forty-nine and 5/10th percent of
all interview subjects moved to their current village dur-
ing this time. When examined according to migration cat-
egory, 50.4% of regional migrants arrived between 1998
and 2008, 50.7% of local migrants arrived between 2000
and 2008, and 51.5% of nonmigrants moved to a differ-
ent village in the Budongo area between 1998 and 2008.
Forced migrants appeared to have moved to the area ear-
lier. Arrivals of forced migrants peaked between 1994
and 1997, coinciding with an increased intensity of con-
flict in the north of Uganda (24.4% of refugees arrived
during this time).

Local and regional socioeconomic migrants left natal
areas primarily as a result of land shortages, nonproduc-
tive farming, lack of employment, or because they fol-
lowed family members (Table 2). Motives for choosing
the Budongo Forest area differed among groups (χ2

(9) =
521.78, p < 0.001). Nonmigrants moved to their current
village predominantly to obtain land or to farm, but they
also moved to be near family or because they married. Lo-
cal migrants came for similar reasons, although a greater
portion came to the Budongo area to be with family or
to marry and fewer came to farm. Most regional migrants
came to obtain land or for employment (Table 3). Forced
migrants cited security as the main reason for migrating
to the Budongo area, but 2.4% mentioned opportunities
for illegal logging.

Categories of migrants differed among villages (Fisher’s
exact test, p ≤ 0.001) and in different groups of villages
(χ2

(9) = 97.41, p < 0.001). A greater number of forced
migrants settled near Kasokwa Forest, especially in the
village of Zebra, and near Murchison Falls Park toward
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Table 2. Reasons for leaving village of origin reported during interviews in 16 villages in Masindi district, Uganda.

Local migrantsa (%) Regional migrantsb (%) Forced migrantsc (%)
Reason for emigrating (n = 67) (n = 175) (n = 42)

Conflict 0 0 100
Family left the region 7.5 16.1 0
Marriage 23.9 16.1 0
Lack of employment 18 10.9 0
Land shortage 28.4 25.8 0
Land disputes 7.5 7.5 0
Unproductive farming 7.5 23 0
Evicted 6 0 0
Lack of available education 0 0.6 0
Infant mortality 1.5 0 0

aIndividuals born within Masindi district.
b Individuals born outside Masindi district.
cRefugees and internally displaced people.

the north of the forest. Similarly, local migrants settled in
greater numbers than expected by chance near Kasokwa
Forest and near Murchison Falls Park. Regional migrants
settled in villages around Busingrio, near Lake Albert to
the west of the forest, whereas a higher proportion of
nonmigrants settled in villages near Budongo Conserva-
tion Field Station (Table 4).

Across all categories most households were within 1–2
km of the forest edge. However, a larger proportion of re-
gional migrants (46.6%) and forced migrants (50%) lived
within 100 m of the forest edge than did nonmigrants
(39.3%) or local socioeconomic migrants (33.6%). The as-
sociation between migration status and proximity of the
house to the forest was statistically significant (Fisher’s
exact test, p = 0.05). A greater proportion of regional
migrants and forced migrants farmed land within 100 m
of the forest than nonmigrants or local migrants. More
nonmigrants than expected farmed land 1 km or more
from the forest (Fisher’s exact test, p = 0.03).

Mean household size was 4.44 people (SD 2.54).
Forced migrants had significantly smaller households

(mean [SD] = 3.64 [2.48]) than local migrants (mean =
4.58 [2.60]), regional migrants (mean = 4.60 [2.60]), or
nonmigrants (mean = 4.12 [2.37]) (Kruskal–Wallis test,
p = 0.02).

Assets and Forms of Capital

In general, people were extremely poor: 98.2% of house-
holds did not own cattle, and 97.2% of households did
not own motorcycles. Migration status was associated
with land ownership (χ2

(3) = 29.70, p < 0.001). Only
45.2% of forced migrants owned land, compared with
84.3% of nonmigrants, 73.0% of local migrants, and 75.3%
of regional migrants. Migration status was also signif-
icantly associated with ownership of goats (χ2

(3) =
9.71, p = 0.02), pigs (χ2

(3) = 11.99, p < 0.01), and
chickens (χ2

(3) = 10.28, p = 0.02). Fewer forced mi-
grants owned goats, pigs, or chickens than other migrant
groups. More nonmigrants and local migrants owned an-
imals than expected by chance. There was no difference
in the consumption of meat or preferred foods, owner-

Table 3. Reasons for settling in current village reported during interviews in 16 villages in Masindi district, Uganda.a

Nonmigrantsb (%) Local migrantsc (%) Regional migrantsd (%) Forced migrantse (%)
Reason village selected (n = 70) (n = 139) (n = 384) (n = 42)

To marry or be with family 37.2 44.6 25.8 0
To get land or farm 50 39.5 54.4 9.6
Employment at sugar factory 0 2.9 4.7 0
Employment in sawmill 4.3 2.2 6.3 0
Pit sawing 1.4 0.7 0.5 2.4
Employment in conservation sector 0 0 1.5 0
Other employment 7.1 8.6 6.0 2.4
Education 0 0 0.7 2.4
Lack of disease 0 0 0 0
Lack of war 0 0.7 0 83.4
Other 0 0.7 0.3 0

aSum of percentages is over 100 in some cases due to rounding to one decimal place.
bIndividuals born in Budongo Forest area.
cIndividuals born within Masindi district.
dIndividuals born outside Masindi district.
eRefugees and internally displaced people.
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Table 4. Settlement of different migrant groups across 16 villages in Masindi district, Uganda.a

Nonmigrantsb (%) Local migrantsc (%) Regional migrantsd (%) Forced migrantse (%)
Village group Village (n = 198) (n = 149) (n = 393) (n = 42)

Kasokwa Zebra 1.5 5.4 5.6 31
Forest Kibwona 13.6 11.4 3.8 2.4

Nyabisense 10.1 11.4 3.1 0
Kijweka 11.6 5.4 3.1 0

Sum 36.8 33.6 15.6 33.4
Budongo Nyabyeya 12.6 4 4.1 7.1
Conservation Nyakafungo 7.6 2.7 5.3 4.8
Field Station Maramu 8.6 8.1 6.6 2.4

Karongo 4 4.7 7.6 2.4
Sum 32.8 19.5 23.6 16.7
Busingiro, Akin B 1.5 5.4 11.2 9.5
Lake Albert Wudukuro 4.5 3.4 9.9 2.4

Busingiro 0.5 4 10.7 0
Kanyege 4 4 8.1 4.8

Sum 10.5 16.8 39.9 16.7
Murchison Falls Park Kasenyi Bokwe 6.6 8.7 4.3 9.5

Kigaragara 4 8.7 6.4 7.1
Kituka Central 4 7.4 5.3 9.5
Kituka 2 5.1 5.4 4.8 7.1

Sum 19.7 30.2 20.8 33.2

aSum of percentages is over 100 in some cases due to rounding to one decimal place.
bIndividuals born in Budongo Forest area.
cIndividuals born within Masindi district.
dIndividuals born outside Masindi district.
eRefugees and internally displaced people.

ship of radios, or bicycles among the different migrant cat-
egories. There was a significant difference in ownership
of mobile phones (χ2

(3) = 9.83, p = 0.02). Only 19.4%
of regional migrant households owned mobile phones,
whereas 31.5% of local migrant, 28.6% of forced migrant,
and 24.9% of nonmigrant households owned mobile
phones.

There was a significant association between migra-
tion status and the ability to cover household expenses
(Fisher’s Exact test, p = 0.01). A greater percentage of
regional migrants (24.0%) had insufficient income and
needed support from outside the household than local
migrants (17.6%), forced migrants (14.6%), and nonmi-
grants (15.5%). Only 13.7% of households received re-
mittances, such as money, goods, or labor. There was no
difference among migrant groups.

There were no differences in the health or education
level of the household heads of migrant and nonmigrant
groups. The majority of household heads were healthy
(95.1%) and had attended only primary school (76.2%).
The number of school-aged children attending school did
not differ among groups. Only 21.4% of households sent
all their children to school, and 28.8% of households sent
none of their children to school.

A significantly greater number of forced-migrant house-
holds earned wages through labor (χ2

(3) = 21.57, p <

0.001) or worked at the sugar factory (Fisher’s exact test,
p < 0.001). Forty and five-tenths percent of forced mi-
grants earned wages through labor, whereas 14.5% of

regional migrants, 25.5% of local migrants, and 20.7% of
nonmigrants earned wages through labor. Twenty-three
and 8/10th of forced migrants, 4.6% of regional migrants,
10.1% of local migrants, and 7.1% of nonmigrants worked
at the sugar factory. The number of individuals that had
paid employment in the past did not differ among migrant
and nonmigrant groups.

On average, households participated in 4.37 (SD
1.44) social activities or community groups. Participation
among migrant and nonmigrant groups did not differ. The
majority of interview subjects (77.5%) agreed or strongly
agreed that people in the village knew each other. A simi-
lar percentage of respondents (75.5%) agreed or strongly
agreed that people in the village got along well.

All groups agreed the forest is important (100% forced
migrants, 98.8% regional migrants, 97.5% local migrants,
98.2% nonmigrants). A greater percentage of forced mi-
grants (50.0%) said they did not to go into the forest
than regional migrants (25.3%), local migrants (34.5%),
and nonmigrants (28.9%) (χ2

(3) = 13.49, p < 0.01).
Households gathered firewood (39.3%), building supplies
(26.6%), and water (21.3%) from the forest. Few respon-
dents said they hunted (1.1%) or conducted pit sawing
(3.7%) in the forest. Of the respondents that said they
conducted pit sawing, 52.8% were regional migrants,
22.2% were local migrants, 22.2% were nonmigrants, and
2.8% were forced migrants. 72.7% of individuals that said
they hunted were regional migrants. The association be-
tween migrant type and pit sawing was not significant.
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Table 5. Summary of results of principal component analyses in
which 15 livelihood variables associated with deforestation were
compared.

Item Component 1 Component 3

Area of land farmed
(acres)

0.87
∗

Area of land owned
(acres)

0.87
∗

Household size (number
of people)

0.51
∗ −0.13

Work for sugar factory
(number of household
members)

0.77
∗

Wage labor (number of
household members)

−0.11 0.66
∗

Village group (1 of 4
classes)

0.67
∗

Meat consumed at least
once a week (binary)

0.16 0.12

Preferred food
consumed in last 24
hours (binary)

−0.13 −0.12

Mobile phones (number
owned by household)

0.3

Chickens (number
owned by household)

0.4
∗

Health of household
head (1 of 4 classes)

0.11

Ability to pay expenses
(1 of 3 classes)

−0.14

Level of education of
household head (1 of
4 classes)

Cash crop grown
(binary)

Sugarcane grown
(binary)

Eigenvalue 2.46 1.56
Variance (%) 16.37 10.3
∗
Factor loading over 0.40.

However, the association between migrant type and
hunting was significant (p = 0.03).

Several household characteristics associated with de-
forestation clustered together in the PCA. Component 1
was associated with household size and agriculture, at-
tributes positively associated with deforestation (factor
pattern, Table 5). Component 3 was associated with em-
ployment and income, attributes negatively associated
with deforestation. Scores for components 1 (F3,570 =
2.70, p = 0.04) and 3 (F3,570 = 8.81, p < 0.001) dif-
fered among migrant groups. Post hoc tests indicated
regional migrants had significantly larger component-1
factor scores (mean [SD] = 0.07 [1.00]) than forced
migrants (mean = –0.45 (1.19]). Regional migrants had
lower component-3 factor scores (mean = –0.22 [0.73])
than nonmigrants (mean = 0.18 [1.26]) and local mi-
grants (mean = 0.25 [1.14]).

Discussion

Out of 782 individuals who provided information about
birthplace, 584 migrated to Budongo Forest. Socioeco-
nomic migrants arrived continuously between 1998 and
2008, whereas the arrival of forced migrants peaked be-
tween 1994 and 1997. The majority of migrants came
from outside the Masindi district, from heavily populated
northern or western districts. Nearly 23% of interview
subjects were born in Arua and Nebbi districts. These
districts have population densities nearly 3 times that of
Masindi (Uganda Bureau of Statistics 2002).

Reasons for leaving birthplaces and for choosing the
Budongo Forest area differed among groups. Many lo-
cal migrants from Masindi district moved to Budongo
Forest because they had social ties to the area. A larger
proportion of regional migrants (defined above) came
to Budongo because land was available. Forced migrants
moved to Budongo because security was better than in
their districts of origin.

Regional migrants settled heavily near Lake Albert, by
Busingiro, often within the boundary of the forest re-
serve, whereas many forced migrants settled in villages
closest to the sugar factory. Within villages forced and
regional migrants were more likely to live and farm land
close to the forest edge. Forced migrants had smaller
households, were more likely to engage in wage labor,
and were less likely to own land or animals. A greater
percentage of regional migrants had insufficient income
to cover expenses and a smaller percentage owned mo-
bile phones, an indicator of wealth. There were no sta-
tistically significant differences in health, education, past
employment, or current social activities among groups.
Natural capital was important to all households. How-
ever, a smaller percentage of forced migrants said they
entered the forest, and regional migrants were more likely
to hunt.

Our findings are consistent with those of previous stud-
ies of the timing and rates of migration. A survey of 6
villages near Budongo Forest, conducted in 2000, indi-
cated that 35% of farmers had lived in the villages for
<10 years (Tweheyo et al. 2005). We found that migra-
tion has continued since 2001, possibly at slightly higher
rates. Results of a previous study of settlement patterns
near Budongo Conservation Field Station show that new
village members live closer to the forest edge than long
established residents (Johnson 1993).

We think our most striking result was that different mi-
grant groups appeared to earn income in different ways.
Socioeconomic migrants pursued farming, owning land
and farm animals, whereas forced migrants were more
often engaged in wage labor. One plausible explanation
for this finding is that different resources are available
to individuals on arrival as a result of the circumstances
surrounding the causes of migration. Because socioeco-
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nomic migrants choose to relocate, it is reasonable to
assume they may have access to assets with which to
acquire land. Because forced migrants are, by definition,
forced to resettle to escape war, they may have fewer re-
sources with which to pursue agriculture. Alternatively,
livelihood choice may be determined by location of settle-
ment. Forced and local migrants lived close to the sugar
factory and may have decided to pursue wage labor as a
result of settling there.

Our results do not support the concept that refugees
have large effects on natural resource extraction in the
Budongo Forest area. Although forced migrants may set-
tle closer to the forest edge, with greater financial re-
sources from wage labor, they may not be dependent on
forest resources. Regional migrants may have greater ef-
fects on the forest. These migrants scored high on house-
hold factors associated with deforestation (Table 5) and
resided in villages within the boundary of the forest re-
serve. Local migrants also engaged in farming. However,
they settled farther from the forest edge and may there-
fore be less likely to engage in deforestation.

Our results are not consistent with current ideas about
human migration to protected areas. The migration pat-
terns we found did not show that population increase out-
side protected areas is associated with the expansion of
existing population centers. If population increase were
associated with natural growth of the population, one
would expect the majority of respondents to be either
nonmigrants or local migrants. In contrast, the majority
of interview subjects specifically came to Budongo from
other districts of Uganda. Although they were attracted
to the area, very few settled near the Budongo Forest
as a result of opportunities provided by creation of the
protected area or current conservation programs. The
availability of natural resources, such as forest products
or wild meat, was not mentioned as a primary reason for
settling near Budongo. Rather, Budongo Forest was pri-
marily attractive because it offered space for agricultural
expansion. This seems to support the frontier-engulfment
model. While this model captures regional migration, it
does not accurately capture local migration driven by
family ties. It excludes human attraction. We found that
friends and family were also important determinants of
settlement patterns.

Our results indicate that migration to Budongo Forest
is likely to continue. In a heavily populated country such
as Uganda, protected areas are seen as providing space
for human agriculture and settlement. Population growth
around protected areas will likely continue to increase as
land availability decreases elsewhere. For the Budongo
Forest region, we suggest that a register of land titles
along forest boundaries be completed so as to reduce
population growth around protected areas (Fearnside
2008). Additional opportunities for wage labor, in mi-
grant source and sink locations, also could reduce causes
of migration and allow newly arrived migrants to pursue

livelihoods other than those that contribute to deforesta-
tion (Carr 2009). However, even if migration for the pur-
pose of acquiring land decreases, migration to protected
areas will continue due to social networks.

As indicated by the 2008 evictions of pastoralists from
Murchison Falls and Budongo Forest area, the Ugandan
government is working to reduce human encroachment
in protected areas (Mukasa 2008). Such expulsions may
temporarily alleviate population pressure, but are un-
likely to offer long-term protection for forests. We sug-
gest that managers identify ways to reduce local demand
for natural resources, such as providing hydroelectric en-
ergy to reduce collection of wood or encouraging the
creation of new homes away from ecologically sensitive
areas (DeFries et al. 2010). We also suggest creating re-
gional land-use plans that account for land-use change
outside protected areas (DeFries et al. 2010). Because
population growth will continue around protected areas,
we suggest that the focus of conservation debates shift
from causes of migration to the creation of sustainable
livelihoods for migrants.
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