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Abstract: Illegal access of resources within protected areas to meet basic needs plays a significant
role in the interaction between individuals, protected areas, and neighboring communities in Africa.
However, our understanding of how household livelihoods are linked to this type of illegal access at a
household level is limited. Additionally, research on poaching tends to focus on commercial poaching
and wildlife trafficking. This study addresses this gap by examining the complex relationship
between three types of livelihood security (i.e., food security, financial security, and educational
security) and the likelihood of participating in illegal activities in communities surrounding Tanzania’s
Mkomazi National Park. To gather data, we surveyed 267 heads of household in 8 villages that
were randomly selected out of the 22 villages that border Mkomazi National Park. Structural
modeling analysis was used to analyze the data. Our findings indicate that food security is the
primary driver of engagement in illegal activities within the park; education security and financial
security have limited influence on the likelihood of subsistence poaching when accounting for food
security. Interestingly, we observed a correlation between financial security and increased illegal
grazing, which can be attributed to individuals with greater financial means purchasing more cattle
and thereby increasing the demand for fodder. Addressing food security should be prioritized
in efforts to mitigate subsistence poaching within protected areas. Our research highlights the
importance of developing sustainable alternatives to ensure food security and meet other essential
needs in communities adjacent to Mkomazi National Park. By striking a balance between improving
livelihoods and fostering conservation efforts, conservation and development organizations can work
towards a sustainable future for both protected areas and people.
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1. Introduction

The concept and the practice of establishing national parks and protected areas have
different histories. However, the most formal designation can be traced back to the estab-
lishment of Yellowstone National Park in 1872 [1]. Since then, there has been increasing
development of global initiatives, policies, and strategies for conservation using the pro-
tected areas model [2]. Global and individual countries’ governments have sought to
improve human well-being by making policies that promote sustainable development ap-
proaches [3,4]. These approaches include improved education, health, and environmental
quality to incentivize biodiversity conservation [5]. Efforts in protected areas (PAs) are
expected to move beyond conservation, however. They are also expected to improve the
well-being of those communities adjacent to conservation areas by delivering social and
economic benefits [6–8].
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Numerous studies have demonstrated the connection between household livelihood
and the natural environment [8–10]. The resources that the environment provides enhance
human well-being and consequently overall human welfare [8,10,11]. Research suggests
that this connection is especially vital in developing nations, where people are heavily
reliant on natural resources for sustenance [12,13]. This reliance on natural resources un-
derscores the importance of aligning biodiversity preservation efforts with the pursuit of
human well-being. Natural resources are central to the livelihood strategies of poor com-
munities [14]. Bush meat, traditional medicines, firewood, fish, and timber are resources
essential to the livelihood of most poor people living in rich biodiversity areas [14,15].
This link between poverty and dependence on biodiversity produces a tradeoff between
community livelihood needs and biodiversity conservation in which humans are perceived
as a threat to biodiversity protection.

Protecting PAs from external threats may foreclose certain human activities and poten-
tially negatively affect human well-being. In response to these limitations, communities
often resort to illegally accessing and using resources within PAs, believing that these
areas were theirs long before they were designated as protected. Historical data on the
establishment of PAs in the United States and East Africa, among other places, indicates
that these PAs were established through the eviction and prosecution of local communities
by colonial powers and governments [16,17].

While the importance of integrating benefit sharing and community participation
into wildlife management has been acknowledged [18,19], there is a lack of empirical
evidence explaining how rural communities perceive the connection between protecting
natural resources and achieving sustainable livelihoods. In Tanzania, research on commu-
nity conservation has primarily focused on community involvement [20,21], integrated
conservation and development projects [22], human–wildlife interactions [23], household
livelihoods in wildlife management areas [24,25], and the contribution of ecotourism to
household livelihoods [26]. It has largely overlooked the connection between livelihoods
and community participation in illegal activities in Tanzania’s national parks and the im-
pacts of PAs on livelihoods [27–29]. As exceptions to this rule, Abukari and Mwalyosi [27]
highlight the importance of understanding and addressing local communities’ perceptions
of PAs with regards to their overall impact on livelihoods and community development,
while Knapp et al. [28] emphasize the connection between illegal hunting activities and
socioeconomic status. Given the historical establishment of the parks and the significant
reliance of local people on natural resources, the interaction between people and parks is
an important factor in conservation that merits further investigation.

The primary objective of this research is to understand the influence of household
livelihood security on illegal activities in Mkomazi National Park, specifically focusing on
(a) the influence of food security on illegal activities, (b) the influence of education security
on illegal activities, and (c) the influence of financial security. A better understanding of
these influences will help to inform the park management about future conservation and
community development needs and priorities.

2. Conceptual Framework

Illegal activities in developing countries’ national parks have been found to be closely
associated with poverty [28,30]. However, the psychology behind poaching, including
the factors that motivate it, remains underexplored [31–33]. To address the link between
perception of objective well-being and illegal activities, we propose adopting a household
livelihood security (HLS) framework [34]. This framework emphasizes the importance
of livelihood security, or sufficient and sustainable access to resources and income to
meet basic needs [34,35]. These needs include access to food, clean water, healthcare
facilities, educational opportunities, housing, time for community participation, and social
integration [34,35]. Households can be deemed secure when they possess secure ownership
of resources, as well as access to income and income-generating activities. This includes
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having reserves and assets to mitigate risks, cope with unexpected events, and handle
unforeseen circumstances.

The household livelihood security framework offers insight into the complex needs
of families and communities [36]. Within the context of East Africa, for instance, the
framework has been used to assess the livelihood impacts of community-based wildlife
conservation programs and to study tourism’s influence on capital assets, household re-
siliency, and subjective well-being in park-adjacent communities [37,38]. Expanding the
application of this framework to examine the involvement of households or communities
in illegal activities can help reveal the motivations behind such behavior in PAs. The frame-
work’s main components include financial security, food security, health security, education
security, and empowerment. The components are measured using various indicators that
are determined through rural participatory approaches [39]. At the household level, these
components are measured by considering households’ access to administration of assets;
involvement in production and other income-generating endeavors; consumption and
trade; and participation in livelihood activities [34,40,41]. The model emphasizes the ac-
tions, perceptions, and choices of households that aim to sustain their living conditions and
prioritize their needs [42]. It is based on the principles of human capability, access to assets,
and the presence of economic activity [36]. The interactions between humans, wildlife, and
wildlife management have both positive and negative impacts on household livelihood re-
sources, community relationships with conservation institutions, and livelihood strategies,
including farm and non-farm employment opportunities [43,44]. These impacts are felt in
households’ livelihood security, including food security, financial security, and education
security. Human–wildlife conflicts, for example, contribute to household vulnerability, as
households struggle to achieve secure livelihoods in the face of external environmental
factors such as crop and livestock losses due to predation, disease eruptions, changes in
governance, floods, and earthquakes [45].

The use of this framework can inform conservation activities in the PAs of developing
countries. Communities living adjacent to PAs face costs such as loss of land and limited
access to resources, which in turn limit their livelihood opportunities [46–50]. Livelihood
security affects how the poor make decisions, weigh risks, and balance competing inter-
ests [48,51]. In their pursuit of resources necessary for their livelihoods, these communities
often prioritize short-term benefits over longer-term conservation benefits and find them-
selves running up against conservation laws that label them poachers [52,53]. Enhancing
their livelihood would make it possible to address the challenges faced by communities
living adjacent to PAs and pro89mote sustainable conservation practices. In the context of
the HLS framework, we examined the hypothesis that the perception of food livelihood
insecurity among households in communities near Mkomazi National Park positively
impacts their inclination to engage in illegal activities, considering their livelihood security.

3. Material and Methods
3.1. Study Site

The study was conducted in communities adjacent to Mkomazi National Park. Mko-
mazi National Park is a transboundary national park at the northern border of Tanzania,
between Tanzania and Kenya (Figure 1). It is situated at latitude 4◦ 11′′–4◦ 25′′ South
and longitude 37◦ 41′38◦ 45′ East and has an altitude between 230 and 1630 m above
sea level [54]. Mkomazi’s vegetation consists of Acacia-Commiphora bushlands, wooded
grassland, open grassland, and dry montane forest [55]. The park is surrounded by 22 vil-
lages with a total of approximately 45,000 inhabitants and shares a border with Kenya,
making it an important Tsavo-Mkomazi transfrontier conservation ecosystem. The major
income activities in these communities are small-scale farming and livestock keeping. These
communities have a history of eviction dating back to the 1950s that has influenced their
perceptions of and relationship with the park [56]. Currently, Mkomazi National Park is
under the jurisdiction of Tanzania’s national park system, which restricts the consumptive
utilization of wildlife resources. The historical presence of conflicting conservation activi-
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ties, such as the eviction of indigenous people, illegal harvest of park resources, ecotourism,
and community livelihood-based activities such as livestock keeping and small-scale farm-
ing, makes Mkomazi National Park and the adjacent communities ideal for research on the
link between livelihood and illegal activities in PAs.
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3.2. Data Collection

Research participants were randomly selected from village household registers by
assigning household numbers and using computer-generated random numbers. Household
heads representing the household as a single unit of analysis were recruited. The data were
collected with the help of four survey enumerators who were all college graduates and
were familiar with the research area. The survey enumerators were proficient in conducting
household surveys based on previous experience. Before data collection began, a pre-test
of the household survey questionnaire was conducted. Under the supervision of the lead
researcher, each survey enumerator tested the questionnaire in the field. This process
aimed to establish a common understanding of the meaning and purpose of each survey
question. The survey enumerators underwent a week of training focused on conducting
household surveys with the use of Open Data Kit (ODK)-enabled Android smartphones.
Subsequently, the survey enumerators had the Kobo Collect app installed on their Android
smartphones. Throughout the training, the survey enumerators practiced administering
the questionnaire in the presence of the lead researcher to ensure clarity and consistency.
The survey enumerators consisted of one woman and three men, all of whom were fluent
in both Kiswahili and English. They were introduced to the households in the community
by local leaders during the data collection. Given the diversity of local languages used in
the study areas, the English questionnaire was not translated into Swahili. Instead, the lead
researcher worked closely with the survey enumerators to ensure that they had a robust
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and consistent understanding of the meaning and purpose of each question. This approach
aimed to ensure that the enumerators sometimes translated the questions into Swahili if
the interviewees could not understand the English version.

The lead researcher obtained research authorization from the Tanzania Commission
for Science and Technology. All survey respondents were introduced to the project using a
plain language statement. This statement explained the study and its aims and methods
and included information about the interviewees’ right to withdraw from the study prior
to or at any time during the survey. Participation was voluntary. The questionnaire survey
was administered in June 2023.

The questionnaire was comprised of seven sections. The first section covered house-
hold demographics, the second focused on household assets and income, and the third
explored household productivity. The fourth and fifth sections addressed access to educa-
tion and health, respectively. The sixth section examined household well-being indicators,
while the last section inquired about human–wildlife conflicts and conflict mitigation.

3.3. Data Analysis
3.3.1. Data Screening

The data were analyzed using a structural equation modeling procedure (SEM) to
quantify the relationship between household livelihoods (education, food, and financial
securities) and the intent to participate in poaching and illegal grazing in Pas. A fac-
tor analysis was conducted to verify the quality of latent constructs used SEM. Prior to
factor analysis, the data were tested for the coherence between variables using the Kaiser–
Meyer–Olkin (KMO) test. The overall (KMO) value of 0.80 was considered satisfactory for
performing factor analysis. The intercorrelation between variables was also tested using
Bartlett’s sphericity test, which hypothesizes homogeneity of the variables’ correlation
matrix. The test produced a chi-square value of χ2 = 5854.966, with df = 741 and a p-value
less than 0.0001 (p < 0.0001). This result shows that the correlation matrix is not an identity
matrix and suggests that there are correlations between our variables and that the data are
suitable for factor analysis.

To account for the lack of multivariate normality of the data, Mardia’s test was con-
ducted. The results indicated significant skewness of 567.7623, p < 0.001, and kurtosis of
2059.4250, p < 0.001, suggesting the data do not follow a multivariate normal distribution.
To account for this lack of multivariate normality, robust common factor analysis was
applied for the exploratory factor analysis [57]. All analyses were performed using the
Lavaan Package in R [58].

3.3.2. Exploratory Data Analysis

Exploratory data analysis was chosen instead of PCA because the goal was to identify
a latent factor structure [59]. We used an iterated robust principal axis extraction method
with initial communalities estimated by squared multiple correlations because this method
is more tolerant of non-normality and can recover weak factors [60]. We applied parallel
analysis and screen plots to determine the appropriate number of factors to retain [61]. We
also considered parsimony and theoretical convergence. We allowed no intercorrelation
between factors, and so varimax rotation was applied [62].

3.3.3. Reliability Analysis

The reliability of the items used for the latent factors was assessed using Cronbach’s
alpha coefficient. The Cronbach’s alpha values for latent constructs exceeding the cutoff of
0.7 were considered sufficient to demonstrate the questionnaire’s reliability. Additionally,
we used a minimum average variance extracted cutoff value of 0.35. In this way, we aimed
to capture sufficient evidence of convergent validity for the sample size used [63,64].
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3.3.4. Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was performed to validate the instruments and
assess the alignment of the data with the hypothesized model [65]. CFA is a tool within
SEM that specifically examines the relationships between observed measures or ‘indicators’
and latent variables or ‘factors’ in measurement models. In the analysis, the maximum
likelihood robust estimator was used to account for non-normality and to handle multilevel
analysis with unbalanced groups [66].

3.3.5. Structural Equation Modeling

The hypothesized relationships between each of the livelihood variables (food, ed-
ucation, and financial securities) with illegal activities were studied. The relationships
were also analyzed by breaking illegal activities into their types (poaching and livestock
grazing) to unmask any hidden relationship when these activities are indexed as an overall
illegal activity. The indices used for estimating the goodness of fit of the model were the
chi-square goodness of fit value <0.05, comparison fit index (CFI < 0.09), and root mean
square (RMSA < 0.05), following [67,68]. Two models were evaluated: one with the illegal
index as a single index against livelihood variables and the second with illegal activities
broken into poaching and illegal grazing against livelihood variables

4. Results
4.1. Demographics of Respondents

We surveyed 267 households, with the household heads representing diverse ethnic
groups. The surveyed communities consisted of approximately equal numbers of farmers
(N = 143) and pastoralists (N = 110), also from diverse ethnic backgrounds. Farmers made
up the majority, followed by pastoralists (Table 1). Interestingly, there were slightly more
female-headed households surveyed than male-headed households. The average age of
the surveyed heads of household was 49 years, and their annual income averaged USD
1115. Most heads of household (74%) had only completed primary education. The main
crops grown in these communities were rice, maize, and beans.

Table 1. Demographic characteristics of the respondents (n = 267).

Variable Number Percentage, %

Gender

Female 137 51.30

Male 130 48.70

Educational level

No formal education 51 19.10

Primary education 198 74.10

Secondary education 16 6.00

University
postgraduate 1 0.40

Vocational education 1 0.40

Occupation

Farmer 143 53.6

Pastoralist 110 41.2

Business person 14 5.20

4.2. Measurement Model
4.2.1. Validity and Reliability

Through an exploratory factor analysis using common factor analysis, 27 out of the
37 items in the measurement instrument were retained (Tables 2 and 3). Items with a
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recommended factor loading of less than 0.4 [69] and those with cross-loading of more than
0.3 on two or more items [64] were removed. This resulted in three dimensions of livelihood
security, food security perception (FoSP), education security perception (ESP), and financial
security perception (FinSP) (Table 1); and three dimensions of illegal activities, bush meat
related poaching perception (BPP), socially motivated poaching perception (SMP), and
illegal livestock grazing perception (ILGP) (Table 3).

Table 2. Three measures of livelihood security were predicted from responses to questionnaire
items using exploratory factor analysis. Bolded factor loadings indicate those items that strongly
contributed to the measure.

Items Factor Loadings

1 2 3 4 5 6

Food security (FoSP)
We eat our preferred
food regularly −0.14 0.16 0.74 −0.09 0.03 −0.05

We eat three meals a
day regularly −0.09 0.10 0.78 0.10 0.01 −0.10

We eat meat regularly 0.05 0.07 0.72 −0.04 0.08 −0.08
We eat fruits and
vegetables regularly 0.00 0.22 0.69 0.07 0.07 −0.16

We use wood to cook
food regularly −0.20 0.00 0.30 0.04 −0.16 −0.12

We buy food to eat we
cannot produce regularly −0.07 0.01 0.31 −0.09 −0.34 0.03

Financial security (FinSP)
We own enough land
for agriculture 0.07 0.07 −0.19 0.02 0.56 −0.03

We own enough livestock 0.08 −0.08 −0.10 −0.05 0.54 0.00
We have access to loan
and finance facilities 0.13 −0.05 0.03 0.02 0.50 0.06

We have the finances to
deal with hardships 0.14 0.01 0.20 0.04 0.59 0.06

We have financial savings 0.09 −0.14 0.07 0.02 0.70 −0.05
We are satisfied with our
current employment −0.08 0.15 0.20 −0.07 0.57 −0.01

We can afford to
buy clothing −0.06 0.20 0.14 0.00 0.23 0.03

Educational security (EdSP)
We have access to schools −0.04 0.61 0.12 0.05 −0.07 0.05
We can afford to pay fees
for primary education −0.05 0.80 0.13 −0.02 −0.03 −0.02

We can afford to pay fees
for secondary education 0.10 0.54 0.23 0.01 0.14 0.05

We can afford to buy
scholastic materials −0.06 0.95 0.04 −0.01 −0.08 −0.02

We can afford to buy
student uniforms −0.08 0.96 0.02 −0.03 −0.07 −0.01

We can afford to pay fees
for university education 0.01 0.38 0.42 −0.08 0.22 −0.02

We can afford to
buy clothing −0.06 0.20 0.14 0.00 0.23 0.03

Note: N = 267. The extraction method was factor analysis with varimax rotation. The factor loading cutoff point
was 0.3.
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Table 3. Factor analysis of illegal activities in Mkomazi National Park. Questions in bold successfully
load to latent constructs of the three types of illegal activities. Factors that load > 0.5 were selected for
inclusion in the latent construct.

Item Factor Loadings

1 2 3 4 5 6

Bush meat poaching (BPP)

To get bush meat to eat 0.18 0.00 −0.08 0.23 −0.07 0.75

For bush meat to sell 0.12 0.02 −0.21 0.16 0.03 0.85

Get money for basic needs 0.12 0.06 −0.15 0.17 0.09 0.89

Socially motivated poaching (SMP)

Because of social pressure 0.10 −0.03 0.07 0.69 −0.04 0.12

To exercise their indigenous rights 0.11 −0.03 −0.01 0.59 0.01 0.11

To collect hides, skins, and ornaments 0.17 0.09 −0.12 0.88 0.04 0.15

In retaliation for crop damage
by wildlife 0.05 −0.02 0.02 0.86 0.02 0.09

Illegal grazing (ILGP)

Because they lack pasture outside
the park 0.89 0.08 −0.15 0.03 0.08 0.14

Because they lack water outside
the park 0.86 0.08 −0.13 0.07 0.02 0.13

Because pasture areas are closer 0.72 −0.10 −0.01 0.12 0.00 0.06

Because it is expensive to keep
cattle indoors 0.68 −0.05 −0.12 0.10 0.23 0.07

Because pasture in the park
is available 0.90 0.03 −0.10 0.02 0.12 0.14

Because they value cattle
over wildlife 0.59 −0.07 0.03 0.10 0.20 −0.07

Because I live near the park 0.56 −0.09 0.07 0.10 −0.03 0.04
Note: N = 267. The extraction method was factor analysis with varimax rotation. The factor loading cutoff point
was 0.3.

4.2.2. Reliability Analysis

We tested the extent to which each questionnaire item measured the index of livelihood
or illegal activities using Cronbach’s alpha. We obtained higher alphas for all constructs
except the financial security constructs, which showed lower values but were still within
the acceptable range (Table 4) [70].

Table 4. Three measures of livelihood security (food security, financial security, and education
security) and illegal activities (bush meat poaching, socially motivated poaching, and illegal grazing)
were generated based on participants’ responses to Likert-scale questions in the questionnaire. Each
question was measured using a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Measures were formed by grouping logically and highly correlated questions.

Corr Alpha If Item
Deleted C. Alpha

Food Security Index 0.84
We eat our preferred food regularly 0.74 0.80
We eat three meals a day regularly 0.77 0.78
We eat meat regularly 0.72 0.80
We eat fruits and vegetables regularly 0.72 0.81
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Table 4. Cont.

Corr Alpha If Item
Deleted C. Alpha

Financial Security Index 0.71
We own enough land for agriculture 0.48 0.68
We own enough livestock 0.52 0.66
We have the finances to deal with hardships 0.61 0.66
We have financial savings 0.71 0.63
We are satisfied with our current
employment 0.57 0.65

Education Security Index 0.89
We have access to schools 0.72 0.88
We can afford to pay fees for primary
education 0.89 0.84

We can afford to pay fees for secondary
education 0.59 0.91

We can afford to buy scholastic materials 0.90 0.85
We can afford to buy student uniforms 0.90 0.84

Bush Meat Poaching Index 0.91
To get bush meat to eat 0.79 0.91
For bushmeat to sell 0.89 0.85
Get money from sales of bush meat for basic
needs 0.90 0.84

Socially Motivated Poaching Index 0.85
Because of social pressure 0.71 0.82
To exercise their indigenous rights 0.61 0.85
To collect hides, skins, and ornaments 0.87 0.76
In retaliation for crop damage by wildlife 0.83 0.78

Illegal Grazing Index 0.91
Because they lack pasture sources outside
the park 0.87 0.88

Because they lack water outside the park. 0.85 0.88
Because pasture areas in the park are closer
to their homes 0.74 0.89

Because it is expensive to keep cattle indoors 0.75 0.89
Because pasture in the park is
availablethroughout the year, while other
areas are overgrazed or owned by farmers

0.91 0.87

Because cattle are more important than
wildlife 0.64 0.90

Because I live near the park where water
andpasture is available 0.58 0.91

4.2.3. Confirmatory Factor Analysis

To improve the model fit (Table 5), we examined modification indices. Upon examina-
tion, we grouped the illegal livestock grazing questions into three items, averaging items
with the highest and lowest loadings. Additionally, three items were correlated to improve
the fit: “afford scholastic material” was correlated with “can afford to buy uniform”, “ac-
cess to school” was correlated with “afford to pay school fees”, and “we own land for
agriculture” was correlated with “we own livestock”. Each correlation between latent
factors was less than 0.9, suggesting sufficient discriminant validity between factors [64].
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Table 5. The structural equation model with acceptable model fit measures. These measures demon-
strate that the hypothesized model fits the data well.

Fit Index Recommended Threshold Model Output Remark

P P ≥ 0.05 0.001 Accepted

CFI CFI ≥ 0.90 0.932 Accepted

TLI TLI ≥ 0.90 0.919 Accepted

RMSEA RMSEA ≤ 0.08 0.051 Accepted

SRMR SRMR 0.066 Accepted

4.3. Structural Model

Our hypothesized structural model (Figure 2) demonstrating the three hypotheses of
this study and the model fit statistics is shown in Table 6. This model produced two signifi-
cant paths and explained 18.2% of the variations, and its model fit statistics are presented in
Table 6. The paths are described in Sections 4.2.1 and 4.2.3. Table 6 presents the structural
equation model with the regression of each illegal activity’s variable against the three
livelihood variables to unmask the impact of each total variability.
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Table 6. Food security is a key factor in influencing individuals’ choices to participate in illegal
activities, as seen in the relationship between illegal activities and earning a living in the vicinity of
Mkomazi National Park.

Model β SE

Bush meat hunting
Food security −0.326 * 0.094
Education security 0.086 0.084
Financial security 0.081 0.079

Socially motivated hunting
Food security −0.170 0.099
Education security 0.112 0.099
Financial security 0.089 0.081

Illegal livestock grazing
Food security −0.189 * 0.102
Education security −0.001 0.099
Financial security 0.246 * 0.073

Note: * indicate significant results p < 0.05.

4.4. Influence of Food Security on Illegal Activities in Mkomazi National Park

Food security is measured by how respondents perceive access and availability of
food sources. Indicators of food security (Table 2) with standardized loading ranging from
λ = 0.69 to 0.78 indicating the indicators used to measure the food security construct were
highly correlated. The most important indicators were “we eat three meals a day regularly”.
This finding suggests that people are likely to go to national parks to poach in order to obtain
three meals a day. Food security significantly predicted the likelihood of participating
in illegal activities (β = 0.43 p = 0.001). This implies that, when considering education
and financial security, food is the primary driver of poaching in Mkomazi National Park
(Figure 2). Bush meat hunting was found to be the predominant type of illegal activity
(β = 0.66, p = 0.01) and was significantly predicted by food security indicators.

4.5. Influence of Financial Security on Illegal Activities in Mkomazi National Park

The structural equation models reveal that, when considering food as a factor, the
significance of financial security in determining the likelihood of engaging in illegal ac-
tivities diminishes (Figure 2). Specifically, there is no significant relationship (β = 0.21)
between financial security and illegal activities. This finding provides evidence that people
engage in poaching primarily for food rather than for commercial purposes. Consequently,
households that are relatively financially secure and able to purchase food are less likely to
view poaching as a means of obtaining sustenance. However, when examining separate
regressions (Table 6), financial security emerges as a significant determinant of illegal
grazing (β = 246, p = 0.001). This positive relationship suggests that as household financial
security increases, so does the likelihood of owning more cattle, which in turn increases the
probability of participating in illegal grazing within the park.

4.6. Influence of Education Security on Illegal Activities in Mkomazi National Park

The finding suggests that education has the least impact on the likelihood of partic-
ipating in illegal activities in the park (β = 0.13). When regressed with food and finance
(Figure 2), as well as in separate regression analysis (Table 6), education is not a significant
predictor of illegal activities. Additionally, there appears to be a positive relationship
between education security and the likelihood of engaging in illegal activities, implying
that if a household values education, it increases the likelihood of poaching. This trend
might suggest that individuals may resort to poaching in order to fund their education.
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5. Discussion

This study examined the relationship between livelihood security and intent to engage
in illegal wildlife activities in communities adjacent to Mkomazi National Park, Tanzania.
Our findings indicate that food security is the primary factor influencing households’
intentions to participate in illegal activities within the park; education security and financial
security have minimal impact on the likelihood of engaging in illegal activities. However,
when illegal activities were considered by type (i.e., poaching and livestock grazing), illegal
grazing of livestock was found to be significantly influenced by household financial security.
The intention to engage in bush meat hunting is strongly correlated with food security,
suggesting individuals resort to poaching as a means to obtain sustenance.

Human livelihoods play a crucial role in shaping the relationships between wildlife,
parks, and communities located adjacent to national parks. When livelihood strategies
are lacking, communities may resort to illegal means of survival. Numerous studies have
emphasized the importance of conducting in-depth analyses of the link between poverty
and illegal environmental behaviors [30,71]. In many developing countries, poverty levels
in the communities living near national parks may explain increases in poaching motiva-
tion driven by food insecurity [72]. Recognizing that people’s thoughts and actions are
influenced by their well-being or lack thereof, it is imperative to investigate how improving
household livelihoods can be leveraged to promote positive environmental behaviors.

5.1. Influence of Food Security on Illegal Activities in Mkomazi National Park

Household heads who have a positive perception of food security were found to be
less likely to participate in illegal activities when considering factors such as education
and financial security. One possible explanation for these findings is that individuals with
limited resources are less capable of mitigating the negative impacts of free-roaming large
wildlife mammals that damage crops and prey on livestock. This can lead to food insecurity
in some households. Cultural preferences for bush meat and people’s dependence on it
as a source of protein may have also contributed to the results obtained in this study. Our
results are consistent with those of a previous study conducted in [73], which examined
the influence of food access on illegal forest use in Volcanoes National Park. While our
study does not directly link poaching to food security, other researchers have found that
wild foods, including bush meat, contribute to food security for billions of people in South
Africa [74]. Local hunters in impoverished communities often hunt to meet their nutritional
requirements and recognize the importance of bush meat as a source of protein [75–78].
However, when access to park resources is restricted in communities near PAs that aim to
conserve biodiversity, the lack of alternatives can drive poor local people to poach.

There are various factors to consider in the debate surrounding the coexistence of
humans and wildlife. One factor is the impact of wildlife on communities living near
national parks. While these communities benefit from the income generated by wildlife-
based tourism and employment opportunities at the parks, they also face challenges such
as livestock depredation and crop raiding. These wildlife-related benefits and costs directly
impact households’ education, income, and food security [79]. Extensive literature has
explored the relationship between crop raids, livestock predation, and livelihood strategies
in communities adjacent to PAs, as well as the impact on income sources, social services, and
welfare [30,80,81]. Some studies have highlighted the negative effects of human–wildlife
interactions on household food security, particularly among communities living adjacent to
PAs and conservation landscapes [44,82]. Restricted access and the negative impact on their
livelihood strategies can lead households to adopt coping mechanisms, including poaching.

5.2. Influence of Financial Security on Illegal Activities in Mkomazi National Park

An interesting finding of this study is that heightened financial security perceptions
increase the likelihood of illegal grazing. This is an indication of pastoralists’ financial
attachment to livestock. Studies indicate that among communities living close to national
parks, pastoralists tend to be wealthier than farmers [83]. The opportunity to earn more
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makes pasture and water availability for livestock important for pastoralists whose entire
livelihoods depend on their animals. Pasture and water availability can also be a source of
conflicts between communities and park administration. To pastoralists, livestock provides
the means of living, including food and money for tuition and other uses. Our study
challenges the findings of Matugwa et al. [84] and Nyahongo et al. [85] who found that
pastoralists tend to avoid grazing in the park due to fear of being arrested. Households
with secure income can potentially own more livestock and might be ready and willing
to pay penalties if their livestock are caught grazing in national parks. According to the
Wildlife Conservation Act of Tanzania, owners of cattle confiscated in national parks must
pay a fee of 100,000 Tanzanian shillings, which is equivalent to USD 40, regardless of
the number of cattle [86]. Previous studies have indicated that livestock owners apply
cost–benefit analysis before deciding whether to graze starving cattle in a park during a
dry spell; because they do not fear financial penalties, wealthier individuals are more likely
to graze cattle in the park illegally [83]. Our study suggests that addressing poaching and
livestock grazing in PAs might require different strategies.

Financial security could not predict bush meat poaching. This might be attributed to
the culture and practices of communities adjacent to Mkomazi. Pare, the most populous
community consumes bushmeat, but are not predominantly hunters compared to other
tribes near national parks in Tanzania; whereas Maasai, the second most populous, do
not eat bush meat. These tribal practices create a limited opportunity for bush meat
trade. Other studies show that most illegal bush meat hunters live in households that are
more financially secure than typical households in their communities [87]. People opt for
bush meat to safeguard their livestock, making them financially secure despite the risk
of others taking their livestock for protein. Researchers that interviewed illegal hunters
in communities adjacent to Ruaha National Park in Tanzania [28] found that the driving
forces of poaching are food and money.

5.3. Influence of Education Security on Illegal Activities in Mkomazi National Park

Education attainment among households can also influence communities’ perceptions
of conservation. While previous studies set in Tanzania such as Shoo and Songorwa [26]
have shown a connection between education security and participation in illegal activities,
our research did not find sufficient evidence to link education security and illegal activi-
ties. It is believed that households capable of paying for the education of their members
serve as proxies for reducing poverty and illegal activities [87]. The relationship between
educational constraints and poaching in Volcanoes National Park, Rwanda, is, like the
analogous relationship in this study, often weak or absent [73]. The role of education might
be interpreted differently by different communities. In the farming communities adjacent to
Mkomazi National Park, education is highly valued as a means to improve livelihoods, and
farmers have taken advantage of the free education provided by the Tanzania government
to send their children to school. In contrast, the Maasai define wealth in terms of cattle
ownership, and hence, family members, including children who are supposed to attend
school, contribute to cattle rearing to increase family wealth [87,88]. The diverse inter-
pretation of education security between farming communities like the Pare and Chagga
and livestock-keeping communities such as the Maasai may have influenced our research
findings. Therefore, future studies might seek to understand the influence of culture on the
relationship between education and conservation.

6. Conclusions

This study investigated the impact of household perceptions of food, financial, and
education security on intentions to participate in illegal activities among communities living
adjacent to Mkomazi National Park, Tanzania. The findings revealed that addressing food
security significantly decreases communities’ intentions to participate in illegal activities
within the national park. Households that felt secure in terms of food were less likely to
participate in illegal activities within the park. This research, therefore, suggests that while
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education and financial security play a role in promoting the coexistence of humans and
wildlife, food security is the main driving force behind illegal activities in Mkomazi National
Park. To achieve both conservation and community development objectives, government
and conservation institutions must prioritize increasing food security. Mitigating activities
that threaten livelihoods, such as crop raiding and livestock predation, is one of the initial
measures to ensure household food security. While this study found a strong relationship
between food security and the intention to participate in illegal activities, other livelihood
security factors not measured in this study may have influenced the intention to participate.
To enhance our knowledge of this critical human–wildlife nexus, future studies might
explore other livelihood security factors using larger datasets; they might also adopt other
methods such as ethnographic approaches to shed light on how livelihood factors influence
people’s decisions to engage in illegal activities in PAs.

Author Contributions: Conceptualization, G.J.L.; methodology, G.J.L.; validation, G.J.L., E.S. and
M.C.C.; formal analysis, G.J.L.; investigation, G.J.L.; resources, E.S.; data curation, G.J.L. and M.C.C.;
writing—original draft, G.J.L. and E.S.; writing—review & editing, E.S. and M.C.C.; visualization,
M.C.C.; supervision, E.S.; project administration, E.S.; funding acquisition, E.S. All authors have read
and agreed to the published version of the manuscript.

Funding: This research and the APC was funded by Ann Atherton Hertzler Early Career Professorship.

Data Availability Statement: The study’s data can be obtained upon request from the corresponding
author to protect the privacy of the research participants.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Schelhas, J. The US national parks in international perspective: The Yellowstone model or conservation syncretism. In National

Parks: Vegetation, Wildlife, and Threats; Polisciano, G., Farina, O., Eds.; Nova Science: New York, NY, USA, 2010; pp. 83–103.
2. Doran, N.E.; Richardson, A.M. History of biodiversity conservation, protected areas and the conservation movement. Hist. Philos.

Sci. Technol. 2010, 2, 55–88.
3. Kilpatrick, A.M.; Salkeld, D.J.; Titcomb, G.; Hahn, M.B. Conservation of biodiversity as a strategy for improving human health

and well-being. Philos. Trans. R. Soc. B Biol. Sci. 2017, 372, 20160131. [CrossRef] [PubMed]
4. Naeem, S.; Chazdon, R.; Duffy, J.E.; Prager, C.; Worm, B. Biodiversity and human well-being: An essential link for sustainable

development. Proc. R. Soc. B Biol. Sci. 2016, 283, 2016–2091. [CrossRef] [PubMed]
5. Henderson, K.; Loreau, M. A model of Sustainable Development Goals: Challenges and opportunities in promoting human

well-being and environmental sustainability. Ecol. Model. 2023, 475, 110164. [CrossRef]
6. Cumming, G.S.; Allen, C.R.; Ban, N.C.; Biggs, D.; Biggs, H.C.; Cumming, D.H.M.; De Vos, A.; Epstein, G.; Etienne, M.;

Maciejewski, K.; et al. Understanding protected area resilience: A multi-scale, social-ecological approach. Ecol. Appl. 2015, 25,
299–319. [CrossRef] [PubMed]

7. Mansourian, S.; Higgins-Zogib, L.; Dudley, N.; Stolton, S. Poverty and protected areas. In Protected Areas in Today’s World: Their
Values and Benefits for the Welfare of the Planet; Technical Series no. 36; Secretariat of the Convention on Biological Diversity:
Montreal, QC, Canada, 2008; pp. 18–28.

8. Sandifer, P.A.; Sutton-Grier, A.E.; Ward, B.P. Exploring connections among nature, biodiversity, ecosystem services, and human
health and well-being: Opportunities to enhance health and biodiversity conservation. Ecosyst. Serv. 2015, 12, 1–15. [CrossRef]

9. Millennium Ecosystem Assessment. Ecosystems and Human Well-Being: Wetlands and Water; World Resources Institute: Washington,
DC, USA, 2005.

10. Bennett, E.M.; Cramer, W.; Begossi, A.; Cundill, G.; Díaz, S.; Egoh, B.N.; Geijzendorffer, I.R.; Krug, C.B.; Lavorel, S.; Lazos, E.; et al.
Linking biodiversity, ecosystem services, and human well-being: Three challenges for designing research for sustainability. Curr.
Opin. Environ. Sustain. 2015, 14, 76–85. [CrossRef]

11. Daw, T.M.; Hicks, C.C.; Brown, K.; Chaigneau, T.; Januchowski-Hartley, F.A.; Cheung, W.W.L.; Rosendo, S.; Crona, B.; Coulthard,
S.; Sandbrook, C.; et al. Elasticity in ecosystem services: Exploring the variable relationship between ecosystems and human well-
being. Ecol. Soc. 2016, 21, 11. Available online: https://ueaeprints.uea.ac.uk/66305/1/Elasticity_in_ecosystem_servicespdf.pdf
(accessed on 17 March 2024). [CrossRef]

https://doi.org/10.1098/rstb.2016.0131
https://www.ncbi.nlm.nih.gov/pubmed/28438920
https://doi.org/10.1098/rspb.2016.2091
https://www.ncbi.nlm.nih.gov/pubmed/27928039
https://doi.org/10.1016/j.ecolmodel.2022.110164
https://doi.org/10.1890/13-2113.1
https://www.ncbi.nlm.nih.gov/pubmed/26263656
https://doi.org/10.1016/j.ecoser.2014.12.007
https://doi.org/10.1016/j.cosust.2015.03.007
https://ueaeprints.uea.ac.uk/66305/1/Elasticity_in_ecosystem_servicespdf.pdf
https://doi.org/10.5751/ES-08173-210211


Conservation 2024, 4 353

12. Fisher, J.A.; Patenaude, G.; Giri, K.; Lewis, K.; Meir, P.; Pinho, P.; Rounsevell, M.D.A.; Williams, M. Understanding the relationships
between ecosystem services and poverty alleviation: A conceptual framework. Ecosyst. Serv. 2014, 7, 34–45. [CrossRef]

13. Sabuhoro, E.; Lyakurwa, G.J. Perceived life satisfaction and illegal forest use in the Virunga Landscape of Rwanda and Uganda.
Forests 2023, 15, 53. [CrossRef]

14. Vira, B.; Kontoleon, A. Dependence of the poor on biodiversity: Which poor, what biodiversity? In Biodiversity Conservation
and Poverty Alleviation: Exploring the Evidence for a Link; Roe, D., Elliott, J., Sandbrook, C., Walpole, M., Eds.; Wiley-Blackwell:
Hoboken, NJ, USA, 2013; pp. 52–84.

15. Shackleton, S.; Gumbo, D. Contribution of non-wood forest products to livelihoods and poverty alleviation. In Dry Forests and
Woodlands of Africa: Managing for Products and Services; Chidumayo, E.N., Gumbo, D.J., Eds.; Earthscan: Washington, DC, USA,
2010; pp. 63–91.

16. Bernhard, K.P.; Sabuhoro, E.; Dattilo, J. Colonial influence on local relationships with leisure and environment in East Africa:
Intersecting two literatures to reflect on domestic ecotourism. Int. J. Sociol. Leis. 2022, 5, 445–464. [CrossRef]

17. Brockington, D.; Duffy, R.; Igoe, J. Nature Unbound: Conservation, Capitalism and the Future of Protected Areas; Routledge: New York,
NY, USA, 2012.

18. Kegamba, J.J.; Sangha, K.K.; Wurm, P.; Garnett, S.T. A review of conservation-related benefit-sharing mechanisms in Tanzania.
Glob. Ecol. Conserv. 2022, 33, 01955. [CrossRef]

19. Kegamba, J.; Sangha, K.; Wurm, P.; Garnett, S. Conservation benefit-sharing mechanisms and their effectiveness in the Greater
Serengeti Ecosystem: Local communities’ perspectives. Biodivers. Conserv. 2023, 32, 1901–1930. [CrossRef] [PubMed]

20. Noe, C.; Kangalawe, R.Y.M. Wildlife protection, community participation in conservation, and (dis)empowerment in Southern
Tanzania. Conserv. Soc. 2015, 13, 244–253. Available online: https://www.jstor.org/stable/26393203 (accessed on 27 March 2024).
[CrossRef]

21. Robinson, L.W.; Makupa, E. Using analysis of governance to unpack community-based conservation: A case study from Tanzania.
Environ. Manag. 2015, 56, 1214–1227. [CrossRef]

22. Noe, C.; Mwamfupe, A.; Kweka, O.; John, R.; Silvano, P.; Namkesa, F.; Katikiro, R.; Minja, R.A.; Olwig, M.F.; Brockington, D.;
et al. Conservation and development in Tanzania: Background, history, and recent developments. In Contested Sustainability: The
Political Ecology of Conservation and Development in Tanzania; Noe, C., Brockington, D., Ponte, S., Eds.; Boydell & Brewer: Rochester,
NY, USA, 2022; pp. 33–70.

23. Kiffner, C.; Bond, M.L.; Lee, D.E. Human-wildlife interactions in the Tarangire ecosystem. In Tarangire: Human-Wildlife Coexistence
in a Fragmented Ecosystem; Kiffner, C., Bond, M.L., Lee, D.E., Eds.; Springer International Publishing: Cham, Germany, 2022;
pp. 3–22.

24. Bluwstein, J.; Homewood, K.; Lund, J.F.; Nielsen, M.R.; Burgess, N.; Msuha, M.; Olila, J.; Sankeni, S.S.; Millia, S.K.; Laizer, H.; et al.
A quasi-experimental study of impacts of Tanzania’s wildlife management areas on rural livelihoods and wealth. Sci. Data 2018,
5, 180087. [CrossRef] [PubMed]

25. Salerno, J.; Mulder, M.B.; Grote, M.N.; Ghiselli, M.; Packer, C. Household livelihoods and conflict with wildlife in community-
based conservation areas across northern Tanzania. Oryx 2016, 50, 702–712. [CrossRef]

26. Shoo, R.A.; Songorwa, A.N. Contribution of eco-tourism to nature conservation and improvement of livelihoods around Amani
nature reserve, Tanzania. J. Ecotourism 2013, 12, 75–89. [CrossRef]

27. Abukari, H.; Mwalyosi, R.B. Local communities’ perceptions about the impact of protected areas on livelihoods and community
development. Glob. Ecol. Conserv. 2020, 22, 00909. [CrossRef]

28. Knapp, E.J.; Peace, N.; Bechtel, L. Poachers and poverty: Assessing objective and subjective measures of poverty among illegal
hunters outside Ruaha National Park, Tanzania. Conserv. Soc. 2017, 15, 24–32. Available online: https://www.jstor.org/stable/26
393268 (accessed on 27 March 2024). [CrossRef]

29. Mbise, F.P.; Moshi, B.; Røskaft, E. Impact of protected areas on the livelihood of locals: A case study in Saadani National Park,
Tanzania. Int. J. Biodivers. Conserv. 2021, 13, 98–108. [CrossRef]

30. Duffy, R.; St. John, F. Poverty, Poaching and Trafficking: What Are the Links; Evidence on Demand: London, UK, 2013; 24p.
31. Carter, N.H.; López-Bao, J.V.; Bruskotter, J.T.; Gore, M.; Chapron, G.; Johnson, A.; Epstein, Y.; Shrestha, M.; Frank, J.; Ohrens, O.;

et al. A conceptual framework for understanding illegal killing of large carnivores. Ambio 2017, 46, 251–264. [CrossRef] [PubMed]
32. Lunstrum, E.; Givá, N. What drives commercial poaching? From poverty to economic inequality. Biol. Conserv. 2020, 245, 108505.

[CrossRef]
33. Wilfred, P.; Maccoll, A. Local perspectives on factors influencing the extent of wildlife poaching for bushmeat in a game reserve,

Western Tanzania. Int. J. Conserv. Sci. 2015, 6, 99–110.
34. Frankenberger, T.R.; McCaston, M.K. The household livelihood security concept. Food Nutr. Agric. 1998, 22, 30–35.
35. Chambers, R.; Conway, G. Sustainable Rural Livelihoods: Practical Concepts for the 21st Century; IDS Discussion Paper 296; Institute of

Development Studies: Sussex, UK, 1992; Available online: https://www.ids.ac.uk/download.php?file=files/Dp296.pdf (accessed
on 17 March 2024).

https://doi.org/10.1016/j.ecoser.2013.08.002
https://doi.org/10.3390/f15010053
https://doi.org/10.1007/s41978-022-00115-9
https://doi.org/10.1016/j.gecco.2021.e01955
https://doi.org/10.1007/s10531-023-02583-1
https://www.ncbi.nlm.nih.gov/pubmed/37101652
https://www.jstor.org/stable/26393203
https://doi.org/10.4103/0972-4923.170396
https://doi.org/10.1007/s00267-015-0573-2
https://doi.org/10.1038/sdata.2018.87
https://www.ncbi.nlm.nih.gov/pubmed/29969117
https://doi.org/10.1017/S0030605315000393
https://doi.org/10.1080/14724049.2013.818679
https://doi.org/10.1016/j.gecco.2020.e00909
https://www.jstor.org/stable/26393268
https://www.jstor.org/stable/26393268
https://doi.org/10.4103/0972-4923.201393
https://doi.org/10.5897/IJBC2021.1474
https://doi.org/10.1007/s13280-016-0852-z
https://www.ncbi.nlm.nih.gov/pubmed/27854069
https://doi.org/10.1016/j.biocon.2020.108505
https://www.ids.ac.uk/download.php?file=files/Dp296.pdf


Conservation 2024, 4 354

36. Drinkwater, M.; Rusinow, T. Application of CARE’s Livelihoods Approach, Presentation for NRAC; CARE: London, UK, 1999.
37. Munanura, I.E.; Sabuhoro, E.; Hunt, C.A.; Ayorekire, J. Livelihoods and tourism: Capital assets, household resiliency, and

subjective wellbeing. Tour. Hosp. 2021, 2, 347–364. [CrossRef]
38. Oduor, A. Livelihood impacts and governance processes of community-based wildlife conservation in Maasai Mara ecosystem,

Kenya. J. Environ. Manag. 2020, 260, 110133. [CrossRef] [PubMed]
39. Lindenberg, M. Measuring household livelihood security at the family and community level in the developing world. World Dev.

2002, 30, 301–318. [CrossRef]
40. Chambers, R. Sustainable rural livelihoods: A key strategy for people, environment and development. In The Greening of Aid:

Sustainable Livelihoods in Practice; Conroy, C., Litvinoff, M., Eds.; Earthscan: London, UK, 1988; p. 44.
41. Ghanim, I. Household Livelihood Security: Meeting Basic Needs and Fulfilling Rights; Discussion Paper; Program Division CARE:

Atlanta, GA, USA, 2000.
42. Krantz, L. The Sustainable Livelihood Approach to Poverty Reduction; Swedish International Development Cooperation Agency:

Stockholm, Sweden, 2001.
43. Ntuli, H.; Muchapondwa, E. The role of institutions in community wildlife conservation in Zimbabwe. Int. J. Commons 2018,

12, 134–169. Available online: https://www.diva-portal.org/smash/get/diva2:1200776/FULLTEXT01.pdf (accessed on 10
February 2024). [CrossRef]

44. Salerno, J.; Bailey, K.; Gaughan, A.E.; Stevens, F.R.; Hilton, T.; Cassidy, L.; Drake, M.D.; Pricope, N.G.; Hartter, J. Wildlife impacts
and vulnerable livelihoods in a transfrontier conservation landscape. Conserv. Biol. 2020, 34, 891–902. [CrossRef]

45. Malley, G.S.; Gorenflo, L. Shifts in the conflict-coexistence continuum: Exploring social-ecological determinants of human-elephant
interactions. PLoS ONE 2023, 18, 0274155. [CrossRef] [PubMed]

46. Sabuhoro, E.; Wright, B.A.; Munanura, I.E.; Mkumbo, P.; Bernhard, K.P.; Mgonja, J.T. Livelihood security and perceived prevalence
of illegal activities threatening mountain gorilla conservation in East Africa’s Virunga Landscape. Land 2022, 11, 1509. [CrossRef]

47. Wei, F.; Wang, S.; Fu, B.; Zhang, L.; Fu, C.; Kanga, E.M. Balancing community livelihoods and biodiversity conservation of
protected areas in East Africa. Curr. Opin. Environ. Sustain. 2018, 33, 26–33. [CrossRef]

48. Coad, L.; Campbell, A.; Miles, L.; Humphries, K. The Costs and Benefits of Protected Areas for Local Livelihoods: A Review of the Current
Literature; UNEP World Conservation Monitoring Centre: Cambridge, UK, 2008.

49. West, P.; Igoe, J.; Brockington, D. Parks and peoples: The social impact of protected areas. Annu. Rev. Anthr. 2006, 35, 251–277.
[CrossRef]

50. Clements, T.; Suon, S.; Wilkie, D.S.; Milner-Gulland, E. Impacts of protected areas on local livelihoods in Cambodia. World Dev.
2014, 64, 125–134. [CrossRef]

51. Hill, J.F. A systems thinking perspective on the motivations and mechanisms that drive wildlife poaching. In Green Harms and
Crimes: Critical Criminology in a Changing World; Sollund, R.A., Ed.; Springer: Cham, Switzerland, 2015; pp. 189–219.

52. Moreto, W.D. Provoked poachers? Applying a situational precipitator framework to examine the nexus between human-wildlife
conflict, retaliatory killings, and poaching. Crim. Justice Stud. 2019, 32, 63–80. [CrossRef]

53. Tumusiime, D.M.; Vedeld, P.; Gombya-Ssembajjwe, W. Breaking the law? Illegal livelihoods from a protected area in Uganda. For.
Policy Econ. 2011, 13, 273–283. [CrossRef]

54. Coe, M.; McWilliam, N.; Stone, G.; Packer, M. (Eds.) Mkomazi: The Ecology, Biodiversity and Conservation of a Tanzanian Savanna;
Royal Geographical Society: London, UK, 1998.

55. Homewood, K.; Brockington, D. Biodiversity, conservation and development in Mkomazi game reserve, Tanzania. Glob. Ecol.
Biogeogr. 1999, 8, 301–313. [CrossRef]

56. Laltaika, E.I.; Askew, K.M. Modes of dispossession of indigenous lands and territories in Africa. In Lands of the Future: Anthropo-
logical Perspectives on Pastoralism, Land Deals and Tropes of Modernity in Eastern Africa; Gabbert, E.C., Gebresenbet, F., Galaty, J.G.,
Schlee, G., Eds.; Berghahn Books: New York, NY, USA, 2021; pp. 99–122.

57. Widaman, K.F. On common factor and principal component representations of data: Implications for theory and for confirmatory
replications. Struct. Equ. Model. A Multidiscip. J. 2018, 25, 829–847. [CrossRef]

58. Rosseel, Y.; Oberski, D.; Byrnes, J.; Vanbrabant, L.; Savalei, V.; Merkle, E.; et al. Package ‘lavaan’ 2017, 24, 17.
59. Watkins, M.W. Exploratory factor analysis: A guide to best practice. J. Black Psychol. 2018, 44, 219–246. [CrossRef]
60. Lim, S.; Jahng, S. Determining the number of factors using parallel analysis and its recent variants. Psychol. Methods 2019, 24,

452–467. [CrossRef] [PubMed]
61. Grieder, S.; Steiner, M.D. Algorithmic jingle jungle: A comparison of implementations of principal axis factoring and promax

rotation in R and SPSS. Behav. Res. Methods 2022, 54, 54–74. [CrossRef] [PubMed]
62. Pettersson, E.; Turkheimer, E. Item selection, evaluation, and simple structure in personality data. J. Res. Pers. 2010, 44, 407–420.

[CrossRef] [PubMed]

https://doi.org/10.3390/tourhosp2040023
https://doi.org/10.1016/j.jenvman.2020.110133
https://www.ncbi.nlm.nih.gov/pubmed/32090829
https://doi.org/10.1016/S0305-750X(01)00105-X
https://www.diva-portal.org/smash/get/diva2:1200776/FULLTEXT01.pdf
https://doi.org/10.18352/ijc.803
https://doi.org/10.1111/cobi.13480
https://doi.org/10.1371/journal.pone.0274155
https://www.ncbi.nlm.nih.gov/pubmed/36976780
https://doi.org/10.3390/land11091509
https://doi.org/10.1016/j.cosust.2018.03.013
https://doi.org/10.1146/annurev.anthro.35.081705.123308
https://doi.org/10.1016/j.worlddev.2014.03.008
https://doi.org/10.1080/1478601X.2019.1600816
https://doi.org/10.1016/j.forpol.2011.02.001
https://doi.org/10.1046/j.1365-2699.1999.00144.x
https://doi.org/10.1080/10705511.2018.1478730
https://doi.org/10.1177/0095798418771807
https://doi.org/10.1037/met0000230
https://www.ncbi.nlm.nih.gov/pubmed/31180694
https://doi.org/10.3758/s13428-021-01581-x
https://www.ncbi.nlm.nih.gov/pubmed/34100201
https://doi.org/10.1016/j.jrp.2010.03.002
https://www.ncbi.nlm.nih.gov/pubmed/20694168


Conservation 2024, 4 355

63. McKay, M.T.; Perry, J.L.; Harvey, S.A. The factorial validity and reliability of three versions of the Aggression Questionnaire using
confirmatory factor analysis and exploratory structural equation modelling. Personal. Individ. Differ. 2016, 90, 12–15. [CrossRef]

64. Farrell, A.M.; Rudd, J.M. Factor analysis and discriminant validity: A brief review of some practical issues. In ANZMAC 2009
Conference Proceedings, Proceedings of the Australia and New Zealand Marketing Academy Conference 2009, Melbourne, Australia, 30
November–2 December 2009; Tojib, D., Ed.; ANZMAC: Melbourne, Australia, 2009.

65. Kline, R.B. Principles and Practice of Structural Equation Modeling; Guilford: New York, NY, USA, 2023.
66. Yilmaz, F.N. Comparison of different estimation methods used in confirmatory factor analyses in non-normal data: A Monte

Carlo study. Int. Online J. Educ. Sci. 2019, 11, 131–140. [CrossRef]
67. Yong, A.G.; Pearce, S. A beginner’s guide to factor analysis: Focusing on exploratory factor analysis. Tutor. Quant. Methods

Psychol. 2013, 9, 79–94. [CrossRef]
68. Zhang, Y.; Moyle, B.D.; Jin, X. Fostering visitors’ pro-environmental behaviour in an urban park. Asia Pac. J. Tour. Res. 2018, 23,

691–702. [CrossRef]
69. Anagnostou, M.; Moreto, W.D.; Gardner, C.J.; Doberstein, B. Poverty, pandemics, and wildlife crime. Conserv. Soc. 2021, 19,

294–306. [CrossRef]
70. Matseketsa, G.; Krüger, K.; Gandiwa, E. Rule-breaking in terrestrial protected areas of sub-Saharan Africa: A review of drivers,

deterrent measures and implications for conservation. Glob. Ecol. Conserv. 2022, 37, 02172. [CrossRef]
71. Munanura, I.E.; Backman, K.F.; Hallo, J.C.; Powell, R.B.; Sabuhoro, E. Understanding the relationship between livelihood

constraints of poor forest-adjacent residents, and illegal forest use, at Volcanoes National Park, Rwanda. Conserv. Soc. 2018, 16,
291–304. Available online: https://www.jstor.org/stable/26500642 (accessed on 10 February 2024). [CrossRef]

72. Paumgarten, F.; Locatelli, B.; Witkowski, E. Wild foods: Safety net or poverty trap? A South African case study. Hum. Ecol. 2018,
46, 183–195. [CrossRef]

73. Loibooki, M.; Hofer, H.; Campbell, K.L.; East, M.L. Bushmeat hunting by communities adjacent to the Serengeti National Park,
Tanzania: The importance of livestock ownership and alternative sources of protein and income. Environ. Conserv. 2002, 29,
391–398. [CrossRef]

74. Mwakatobe, A.; Røskaft, E.; Nyahongo, J. Bushmeat and food security: Species preference of sundried bushmeat in communities
in the Serengeti-Mara ecosystem, Tanzania. Int. J. Biodivers. Conserv. 2012, 4, 548–559. [CrossRef]

75. Nasi, R.; Brown, D.; Wilkie, D.; Bennett, E.; Tutin, C.; Van Tol, G.; Christophersen, T. Conservation and Use of Wildlife-Based Resources:
The Bushmeat Crisis; Secretariat of the Convention on Biological Diversity: Montreal, PQ, Canada, 2008.

76. Rentsch, D.; Damon, A. Prices, poaching, and protein alternatives: An analysis of bushmeat consumption around Serengeti
National Park, Tanzania. Ecol. Econ. 2013, 91, 1–9. [CrossRef]

77. Kaswamila, A.; Russell, S.; McGibbon, M. Impacts of wildlife on household food security and income in northeastern Tanzania.
Hum. Dimens. Wildl. 2007, 12, 391–404. [CrossRef]

78. Ayebazibwe, B. Poaching and Food Security in Selected Communities around Murchison Falls National Park. Bachelor’s Thesis,
Kampala International University, Kampala, Uganda, 2018.

79. Epanda, M.A.; Fotsing, A.J.M.; Bacha, T.; Frynta, D.; Lens, L.; Tchouamo, I.R.; Jef, D. Linking local people’s perception of wildlife
and conservation to livelihood and poaching alleviation: A case study of the Dja biosphere reserve, Cameroon. Acta Oecologica
2019, 97, 42–48. [CrossRef]

80. Salerno, J.; Andersson, K.; Bailey, K.M.; Hilton, T.; Mwaviko, K.K.; Simon, I.D.; Bracebridge, C.; Mangewa, L.J.; Nicholas, A.;
Rutabanzibwa, H.; et al. More robust local governance suggests positive effects of long-term community conservation. Conserv.
Sci. Pr. 2021, 3, 297. [CrossRef]

81. Homewood, K.M.; Trench, P.C.; Brockington, D. Pastoralist livelihoods and wildlife revenues in East Africa: A case for coexistence?
Pastor. Res. Policy Pr. 2012, 2, 19. [CrossRef]

82. Matungwa, L.E.; Joseph Kegamba, J.; Wilbard Kisingo, A.; Masuruli, M.B. Proximate causes and perceptions of livestock keepers
toward the risks of illegal grazing in Serengeti National Park. Afr. Geogr. Rev. 2024, 26, 1–8. [CrossRef]

83. Nyahongo, J.W.; East, M.L.; Mturi, F.A.; Hofer, H. Benefits and costs of illegal grazing and hunting in the Serengeti ecosystem.
Environ. Conserv. 2005, 32, 326–332. [CrossRef]

84. United Republic of Tanzania. Wildlife Conservation Act 1974. Parliament of Tanzania, Dar es Salaam. Available online: http://
www.parliament.go.tz/polis/uploads/bills/acts/1566289945-The%20Wildlife%20Conservation%20Act,%201974.pdf (accessed
on 10 February 2024). [CrossRef]

85. Rogan, M.S.; Miller, J.R.; Lindsey, P.A.; McNutt, J.W. Socioeconomic drivers of illegal bushmeat hunting in a Southern African
Savanna. Biol. Conserv. 2018, 226, 24–31. [CrossRef]

86. Børresen, S.T.; Ulimboka, R.; Nyahongo, J.; Ranke, P.S.; Skjaervø, G.R.; Røskaft, E. The role of education in biodiversity
conservation: Can knowledge and understanding alter locals’ views and attitudes towards ecosystem services? Environ. Educ.
Res. 2023, 29, 148–163. [CrossRef]

https://doi.org/10.1016/j.paid.2015.10.028
https://doi.org/10.15345/iojes.2019.04.010
https://doi.org/10.20982/tqmp.09.2.p079
https://doi.org/10.1080/10941665.2018.1487457
https://doi.org/10.4103/cs.cs_193_20
https://doi.org/10.1016/j.gecco.2022.e02172
https://www.jstor.org/stable/26500642
https://doi.org/10.4103/cs.cs_14_83
https://doi.org/10.1007/s10745-018-9984-z
https://doi.org/10.1017/S0376892902000279
https://doi.org/10.5897/IJBC11.221
https://doi.org/10.1016/j.ecolecon.2013.03.021
https://doi.org/10.1080/10871200701670003
https://doi.org/10.1016/j.actao.2019.04.006
https://doi.org/10.1111/csp2.297
https://doi.org/10.1186/2041-7136-2-19
https://doi.org/10.1080/19376812.2024.2318752
https://doi.org/10.1017/S0376892906002566
http://www.parliament.go.tz/polis/uploads/bills/acts/1566289945-The%20Wildlife%20Conservation%20Act,%201974.pdf
http://www.parliament.go.tz/polis/uploads/bills/acts/1566289945-The%20Wildlife%20Conservation%20Act,%201974.pdf
https://doi.org/10.4103/cs.cs_14_83
https://doi.org/10.1016/j.biocon.2018.07.019
https://doi.org/10.1080/13504622.2022.2117796


Conservation 2024, 4 356

87. Gimbo, R.; Mujawamariya, N.; Saunders, S. Why Maasai parents enroll their children in primary school: The case of Makuyuni in
Northern Tanzania. Interdiscip. J. Best. Pract. Glob. Dev. 2015, 1, 5.

88. Pesambili, J.C. Exploring the responses to and perspectives on formal education among the Maasai pastoralists in Monduli,
Tanzania. Int. J. Educ. Dev. 2020, 78, 102267. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.ijedudev.2020.102267

	Introduction 
	Conceptual Framework 
	Material and Methods 
	Study Site 
	Data Collection 
	Data Analysis 
	Data Screening 
	Exploratory Data Analysis 
	Reliability Analysis 
	Confirmatory Factor Analysis 
	Structural Equation Modeling 


	Results 
	Demographics of Respondents 
	Measurement Model 
	Validity and Reliability 
	Reliability Analysis 
	Confirmatory Factor Analysis 

	Structural Model 
	Influence of Food Security on Illegal Activities in Mkomazi National Park 
	Influence of Financial Security on Illegal Activities in Mkomazi National Park 
	Influence of Education Security on Illegal Activities in Mkomazi National Park 

	Discussion 
	Influence of Food Security on Illegal Activities in Mkomazi National Park 
	Influence of Financial Security on Illegal Activities in Mkomazi National Park 
	Influence of Education Security on Illegal Activities in Mkomazi National Park 

	Conclusions 
	References

