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ABSTRACT

Large-scale land acquisitions in Ghana have profoundly affected natural resources and
the livelihoods of rural farm households. These acquisitions often lead to reduced
access to arable land and disrupt traditional farming practices, creating challenges for
household food security and farm income sustainability. This study examined the
effect of livelihood restoration training from owners of LSLAs on household food
security and farm income, and the factors influencing coping strategies adopted by the
affected households. A sample size of 400 households were selected through a
multistage sampling technique.

An endogenous treatment regression model was used to analyze the effect of
livelihood restoration training on household food security and farm income. A
multivariate probit model was used to examine the determinants of coping strategies.
The results revealed that participation in livelihood training increases household food
security and farm income. Furthermore, the results from the multivariate probit
regression showed that the factors that influence the adoption of coping strategies
include household size, access to credit, age of household head, farming experience,
relative in leadership position, FBO membership, LSLA training and others.

These findings emphasized the importance of livelihood training in improving welfare
among affected households in the Talensi District. The study recommends that the
Ministry of Land and Natural Resources, the District Assembly and the LSLA owners
expand and intensify programs focused on providing livelihood recovery capacity-

building training to more affected households.
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CHAPTER ONE

INTRODUCTION
1.1 Background
Large-scale land acquisitions are defined as land acquisitions covering an area of at
least 20.23 hectares (50 acres) (Lands Commission, 2016). These large-scale land
acquisitions (LSLAs) have increased globally, especially in Africa, Latin America,
and Southeast Asia, driven by factors such as rising global demand for farmland,
extractive industries, biofuels and the 2007-2008 global food crisis (Cotula, 2012;

Schoneveld, 2014).

The Land Matrix Analytical Report III shows that 1,865 transnational agricultural land
transactions were recorded in the global Land Matrix database, out of which 1,560
were concluded, covering a total of about 33 million hectares (Land Matrix, 2021)
.Recent studies of the Land Matrix database indicate that slightly more than one-third
of all final global LSLAs are found in SSA, where insecure tenure and high agricultural
potential constitute a combination of favourable conditions for large-scale investments
(Nolte et al., 2016). For SSA, West Africa has been a specific hotspot (Nolte et al,
2024). Recent subregional estimates by the Food and Agriculture Organization (FAO)
indicate that Ghana, Sierra Leone, and Liberia collectively represent more than 2.5
million hectares of reported large-scale agricultural transactions (FAO, 2021) . These

statistics offer both the extent and geographical focus of current LSLA activity.

Ghana has witnessed these LSLA activities, primarily for mining, commercial

agriculture, and real estate development (Boamah, 2014). Research indicates that
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LSLA in Ghana has contributed to land tenure insecurity, declining food production,
and increased vulnerability among rural communities (Schoneveld & German, 2014).
According to GSS, the Upper East Region, where LSLA is increasing, is one of the
country's highest-ranking household food insecurity regions (GSS et al., 2020). These
national statistics confirm that Ghana is both a key destination for LSLAs and a

country where food insecurity and rural livelihood remain relevant concerns.

The Talensi District, the focus of this study, has experienced large-scale land
acquisitions driven by mining operations, leading to the displacement of smallholder
farmers and significant disruptions to traditional agriculture. In response to these
socio-economic challenges of LSLA, livelihood restoration training has been
introduced to restore livelihoods in the Talensi District (Golder, 2018; Apubeo, 2023;
Awuni, 2022; GNA, 2023). These programs are usually focused on building the
capacity of affected individuals to enhance their economic activities and restore
livelihoods (Borras et al., 2016). However, following a comprehensive review of
literature, no study exists that evaluates livelihood training programs undertaken by
large-scale land-acquisition (LSLA) owners in the Talensi District. This documented

absence motivates this research.

This study addressed this knowledge gap by evaluating the effect of livelihood

restoration training on household farm income and food security in Talensi District.

The findings of the study have contributed to the broader discourse on post-LSLA

livelihood restoration training programs and offer relevant policy recommendations.
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1.2 Problem Statement

Large-scale land acquisitions have emerged as a contentious issue worldwide,
including the Talensi District of Ghana. The acquisition of 63 km? of land for mainly
gold extraction (Cardinal, 2020), has caused massive disruption in the lives of affected
households. In the Talensi District, many households have been relocated (Ngnenbe,
2022), and their access to land and other livelihood assets has been altered because of
mining activities by companies. Though compensation packages are usually promised
or given, most often, it is not sufficient to address the multi-dimensional challenges

that confront affected households (Marsilio, 2008)

In response to the adverse effects of LSLAs, livelihood restoration training has been
introduced by these LSLA owners. These programs included vocational skills training
such as carpentry, bricklaying, tiling, electrical installation, and training in agriculture
(GNA, 2023 ; Golder, 2018 Awuni, 2022) . Such initiatives are designed to restore
and enhance the livelihoods of affected households, providing them with alternative

sources of income and sustainable means of livelihood (FAO, 2015a).

However, upon a critical review of the literature, the lack of studies on the
effectiveness of these livelihood restoration training in the creates a knowledge gap.
While the provision of training is commendable, questions persisted regarding its
actual effect on improving livelihood outcomes for participants compared to non-

participants in the Talensi District.
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Without this robust and thorough assessment of the training, it would be difficult to
determine whether they restored and enhanced the livelihoods of affected households

that participated in them.

This gap in understanding limits policymakers and development practitioners in
designing effective livelihood restoration interventions. Hence, a wide-based
assessment of the effect of training programs provided under livelihood restoration
initiatives is very important. This study would not only provide stakeholders with
information on the successes of the training program but would also offer an actionable

understanding to guide future interventions and policy decisions.

Moreover, while considerable research has been conducted on the economic, social,
and environmental effects of LSLAs on smallholder livelihoods (Cotula, 2013; Tania
et al., 2011), there is a significant gap in literature concerning the coping strategies
households adopt in response to LSLAs. Existing studies (Jonathan & Isaac, 2014;
Desalegn, 2013) have begun to explore these strategies but rely primarily on
descriptive statistics, offering a limited understanding of the determinants of specific
coping strategies. My study addressed this gap by employing a multivariate probit
model to analyze the factors influencing the adoption of various coping strategies. This
provided a more rigorous understanding of how household characteristics, resource

access, and institutional factors shape responses to LSLAs.

This study has effectively bridged these important gaps in literature. It assessed the
effect of training programs introduced by LSLA owners on the livelihoods of affected

households in the Talensi District and also examined the coping strategies used by

4
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these households. Simultaneously examining the effect of training on livelihood and
coping strategies in this study provided a clear understanding of the complicated
relationship among LSLAs, livelihood restoration training, and household coping

mechanisms.

1.3 Main Research Question
The main research question answered by the study is: What is the effect of livelihood
training from LSLA owners on the livelihoods of smallholder farmers in the Talensi

District of the Upper East Region?

1.3.1 Specific Research Question
1. What are the factors that influence the choice of coping strategies in the Talensi
District of the Upper East Region?
2. What effect does the livelihood restoration training from owners LSLA have
on household farm income in the Talensi District of the Upper East Region?
3. What effect does the livelihood restoration training from owners of LSLA have

on household food security in the Talensi District of the Upper East Region?

1.4 Study Objectives
The main objective of the study is to assess the effect of livelihood restoration training

from owners of LSLASs on the livelihood of smallholder farmers in the Talensi district.

Specifically, the study sought to:
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1. Determine factors influencing the choice of coping strategies among affected
households in the Talensi District

2. Examine the effect of livelihood restoration training from owners of LSLA on
household farm income among affected households in the Talensi District

3. Examine the effect of livelihood restoration training from owners of LSLA on
household food security among affected smallholder farmers in the Talensi

District.

1.5 Hypothesis of The Study

The hypothesis that the study sought to test is:

. Null Hypothesis (Ho): Training from owners of LSLA has no significant effect on
household food security and farm income among affected households in the Talensi

District.

Alternative Hypothesis (Hi1): Training from owners of LSLA has a significant effect
on household food and farm income security among affected households in the

Talensi District.

The null hypothesis (Ho): socio-demographic and economic characteristics, resource
accessibility, and training programs are not factors influencing the choice of coping
strategies adopted by affected households in Talesi District.

Alternative Hypothesis (Hi): socio-demographic and economic, access to resources,
and training programs all play an important role in the choice of coping strategies

adopted by the affected household in the Talensi District
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1.6 Justification

The justification for this study arises from the need to provide empirical evidence on
the effectiveness of livelihood restoration training initiatives introduced by large-scale
land acquisition (LSLA) owners in improving the livelihood of affected smallholder
farmers. Although such training programs are typically implemented as part of
investors’ corporate social responsibility (CSR) and livelihood restoration obligations,
their effects on rural livelihoods remain under-researched, particularly in Ghana

(Cotula, 2009; Schoneveld, 2021).

To begin with, there exists a significant empirical gap concerning the extent to which
livelihood training provided by LSLA owners influences the livelihoods of affected
smallholder farmers. While studies have assessed the socioeconomic and
environmental consequences of LSLAs (Nolte et al., 2016 Schoneveld, 2021), little is
known about the livelihood outcomes of investor-led interventions (Dev et al., 2025).
The CSR literature highlights that corporate-supported livelihood initiatives can
enhance rural livelihood resilience, improve productivity, and promote income
diversification (Uduji, 2019). Nonetheless, empirical validation of such outcomes
within the context of LSLAs remains scarce. By investigating the effects of LSLA
livelihood training on livelihood outcomes, this study contributes to filling this

important knowledge gap.

Moreover, the Talensi District offers a very important setting for this study. The
District has experienced significant large-scale land acquisition (LSLA) activities, and

livelihood restoration training has been introduced by LSLA owners to support
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affected households (Apubeo, 2023) . However, the effectiveness of these
interventions in improving the livelihoods of affected households remains unexplored.
Existing studies on LSLAs in northern Ghana have mainly focused on their negative
effects, such as reduced access to farmland, displacement, and social tensions, without
examining how investor-led training initiatives might enhance the livelihood of
affected smallholders (Bugri & Yeboah, 2017). This study, therefore, fills a critical
research gap by providing context-specific evidence on how livelihood training

influences household farm income and food security outcomes in the Talensi District.

Furthermore, the study holds significant policy relevance. In Ghana and across Africa,
there is growing recognition that although LSLAs may generate employment
opportunities and stimulate rural infrastructure development, they can also increase
inequality and food insecurity when not accompanied by appropriate livelihood
support mechanisms (Cotula, 2009; Schoneveld, 2021). Understanding the effect of
livelihood restoration training is therefore important for informing the formulation of
socially responsible and inclusive land investment policies. The findings of this study
will be valuable to policy institutions such as the Ministry of Food and Agriculture
(MoFA), the Environmental Protection Agency (EPA) and the Ghana Lands
Commission in strengthening policy frameworks that govern sustainable land-based

investments.
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1.7 Organization of The Study

The thesis is organized into five chapters. Chapter one covers the introduction,
problem statement, research questions, objectives, hypothesis and justification of the
study. Chapter two reviews relevant literature related to the research from other
Authors. The chapter also outlines the conceptual and theoretical framework, detailing
the assumptions and concepts utilized in the study. Key terms are defined, and the
conceptual framework that guides the study is presented here. Chapter three covers the
methodologies used for the study. It outlines the study area. The instruments for data
collection are also presented here. Chapter four covers the results and discussion of
the study. It, therefore, contains the estimated results of the socio-demographic
characteristics of the sampled respondents, endogenous treatment regressions and the
multivariate probit model with their discussed results. Chapter five summarizes the
key findings, draws conclusions from the results, makes suitable recommendations

and offers suggestions for future studies.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction
This chapter reviewed academic literature on some definitions of concepts, global
trends and drivers of LSLA, its impact on agricultural production and farm income,
coping mechanisms households adopt in response to LSLA, Livelihood Restoration
Programs by LSLA owners in Africa while also discussing food security and its

various dimensions.

2.2 Definition of concepts

2.2.1 Smallholder farmers

The term "smallholder" means a limited amount of land available (FAO, 2015). Other
meanings may depict a broader view of “resource-poor” farmers: e.g. those with
fragmented land holdings, limited capital, and limited access to inputs. Ahuja &
Redmond, (2004) noted that several animals may be a misleading definition. Ghana's
Poverty and Social Impact Analysis suggests that smallholders are defined by resource

and risk conditions rather than landholdings alone (Chamberlin, 2008).

Chamberlin (2007) suggested that the definition of smallholder farmers should
encompass different resources and risk conditions, but landholdings are the most
adopted definition. The working definition of a smallholder farmer in Ghana refers to
a farmer who cultivates less than 2 hectares of land, uses less sophisticated tools, and

mainly relies on family members for labour for agricultural activities (Chamberlin,

10
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2007). This perspective highlights the need for a more comprehensive understanding

of smallholder farmers in Ghana.

According to Kamara et al. (2019), comparing two farmers with the same farm size
who produce a high-value crop for the market versus a staple for consumption at home
is not meaningful. Measuring smallholders on a more detailed level is challenging.
Several major characteristics emerge from several working definitions for Ghana and
other countries, notwithstanding the difficulty of obtaining precise quantitative data.
These include holding size, affluence, market orientation, and risk exposure.
Smallholders can be identified primarily based on their holding size. It can also be the
most abused. According to Chamberlin (2014) a smallholder farmer in any region of
Ghana has less than 5 hectares but provides no support or understanding of the
prevalence of this description in Ghanaian agriculture. According to the Ministry of
Agriculture (MoFA, 2006), agriculture in Ghana primarily involves smallholder

farmers.

2.2.2 Defining Food Security
With over thirty definitions according to the literature, the term "food security”" has
steadily evolved throughout time to mean different things since it first emerged as a

problem in the 1970s (Ouédraogo et al., 2017, p.149).

According to Kuwornu et al., (2011), food security is the state of having a sufficient
global food supply of staple foods at all times to support adequate food consumption
while minimizing production and price variations in the late 20th century. The concept

of food security was originally coined during the early 1970s when there were food
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crises in the world, and the concept was understood in terms of the food availability
and supply (FAO, 1974). By the mid-1970s, the concept had also changed to focus on
universal access to enough food for an active and healthy life, a notion which caught
the imagination of academics as well as practitioners (Clay, 2002). Over the next
decades, the idea was further developed, and scientists have captured its complexity
by discovering over thirty different definitions in publications (Ouédraogo et al., 2017,
Maxwell, 1994). Current research still captures this variety of ideas by defining food

security in terms of availability, access, utilization, and stability (FAO & WFP, 2018).

Bashir et al. (2012) define food security as the consistent availability of food in a
nutritionally adequate, high-quality, and culturally relevant manner. Their definition
underlines the equitable distribution and sustainable production of food, ensuring that
the food is safe and nutritious for the current and future generations. This is in line
with a more extensive global concern relating to food security, which gained attention

in the 1970s as an overriding issue.

In 1996, the FAO added the dimensions of nutritional value and food preferences to
the definition of food security. During the World Food Summit, FAO developed an
all-inclusive definition: "Food security exists when all people, at all times, have
physical and economic access to sufficient, safe, and nutritious food that meets their
dietary needs and food preferences for a healthy and active life" (Pinstrup & Herforth,
2008). This broadened the food security concept from availability and access to also

include food safety, nutrition, and cultural appropriateness.
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The concept depicts some of the major dimensions: availability, access, utilization,
and stability of food security. Availability refers to production and supply, generally
from the local system or imports. The access dimension looks at how people obtain
food through either economic or social means. Utilization: This is about the proper use
of food in terms of nutritional value, preparation, and safety. Stability at the last place
means that there must be consistent access and availability, not easily disturbed by

economic, climatical, and other kinds of shocks.

The phrase "all people at all times" in the FAQO's definition underlines the universality
and continuity of food security. It expresses the moral imperative to banish hunger and
malnutrition from all sections of the population, irrespective of socio-economic
background, and ensures that resources are protected for generations to come. In
another aspect, the interdependence between food security and sustainable agriculture
comes into limelight here; this relation has to rest on equity within the economic
system of each country and appropriate policy interventions to adjust for unequal
access and distribution. The concept also emphasizes the need for safe and nutritious
food, since food insecurity arises when available food is unhealthy, polluted, or
consumed in excess (Khan, 1976). Food security is an essential concept that highlights
the need for equitable access to sufficient, nutritious and safe food for all people, both
at the present and in the future. A comprehensive approach is needed to take into
account factors influencing the availability, accessibility, and use of food as well as its
nutritional quality. While this definition is widely accepted, it has been criticized for

failing to consider environmental and healthcare concerns while ensuring food safety.
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Ingram (2020) Food security definition places focus on quality and environmental
issues: a situation when all people at all times have physical, social, and economic
access to sufficient, safe, and good-quality food that meets their dietary needs and

preferences for an active and healthy life.

2.2.3 Large-Scale Land Acquisition

There are different definitions of the term "Large-Scale Land Acquisition" (LSLA) in
literature. The FAO defines LSLAs as the transfer of rights of use, control, or
ownership of land by sale, lease, or concession on the usual 200 hectares or more
(Land Matrix, 2019; FAO, 2022). Also, the ILC (2013) defines LSLAs as land
dealings that involve the purchase of large tracts of land by investors, often with very
low transparency and poor community consultation processes, raising concerns about

tenure security as well as equity of benefits sharing.

Academic literature also highlights that LSLAs are more than outright purchases. For
example, Mazzocchi et al (2018) define LSLAs as encompassing long-term leases and
rights of exploitation that provide investors with significant control over Sub-Saharan

African land assets, frequently with foreign agriculture investments.

Also, the Ghana Lands Commission defines LSLA as any acquisition of land that is
20.23 hectares or above (Lands Commission, 2016). Because the study is in Ghana,
the definition by the Ghana Lands Commission (2016) is adopted as the definition for

LSLA in this study.
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2.3 Theoretical Framework

This study is grounded in the Random Utility Theory (RUT). The RUT is used to
estimate discrete choices based on sound mathematical foundations and is applied
widely in agricultural economics in order to estimate household involvement in new
technology, training programs, and contract farming schemes. The underlying
assumption of RUT is that household i will choose an option that maximizes utility,
recognizing that utility has both an observable and an unobservable component

(McFadden, 1973).

In this study, affected households face a dichotomous decision: to participate in
livelihood training (D; = 1) or not participate in livelihood training (D; = 0). The
latent (unobserved) net utility of participating households can be written
mathematically as:

U=V +eg,
where V; = X;f denotes the deterministic component of utility derived from
observable characteristics X;(such as age, sex, years of education, farm size), fis a
vector of coefficients to be estimated, and ¢;is the error term capturing unobserved
factors and measurement error.
The household will participate if the expected utility of participation is more than that
of non-participation:

1 ifU] >0,
0 otherwise.

D; ={
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Assuming ¢;follows a logistic distribution yields a binary logit model, while a standard
normal distribution yields a probit model. Both provide the probability of participation
as:

P(D; = 11X;) = F(XiB),

where F (-)is the cumulative distribution function of the chosen error term.

Applying RUT here recognizes that although the LSLA livelihood training was free
of direct monetary cost, households still weigh the expected benefits (improved skills,
higher future income, enhanced food security) against implicit costs such as time and
foregone labour. The decision to participate is therefore a rational economic choice
under uncertainty. This theoretical framework has been widely used to explain the
adoption of agricultural technologies and farm household participation in rural
development programs (Abdulai & Huffman, 2014; Ma & Abdulai, 2016).By
grounding the analysis of training participation in RUT, this study can accurately
estimate the factors influencing household participation and the causal effects of

LSLA livelihood training on farm income and food security.
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2.4 Conceptual Framework

( Improved Livelihood
assets
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Figure 1: Conceptual Framework

Source: Authors construct
Figure 2.1 above illustrates the Sustainable Livelihood Framework (SLF), where the

vulnerability context comprises external shocks and stresses that influence
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households’ ability to sustain or enhance their livelihoods. In this study, Large-Scale
Land Acquisition (LSLA) is identified as a key source of vulnerability, as it disrupts
households’ access to land and other productive resources, thereby heightening their

exposure to livelihood insecurity.

As part of mitigation efforts, LSLA owners introduce livelihood training programs
that function as transforming processes within the framework. These training
interventions are designed to build the capacities of affected farmers by enhancing
their human capital, particularly skills, knowledge, and technical abilities. Through
these trainings, households are better equipped to utilize their available assets and

adapt to new livelihood opportunities.

Enhanced skills and knowledge enable households to develop and implement
livelihood strategies such as the adoption of improved farming practices or
engagement in non-farm investment activities. These strategies, in turn, lead to
improved livelihood outcomes, including higher income levels, food security, and
resilience. The improvement in outcomes subsequently strengthens the household’s
livelihood assets, creating a reinforcing cycle of empowerment and sustainability

(DFID, 1999).

2.5 Large-Scale Land Acquisitions in Africa

Large-scale land acquisitions (LSLAs) continue to transform African agrarian and
ecological landscapes, driven by international investment pressures as well as national
political-economic agendas (Mechiche et al., 2021; Land Matrix, 2023). Although the

initial wave of land transactions garnered international attention a decade ago, current
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evidence suggests that new leases, renegotiations, and speculative holdings remain
prevalent, indicating that LSLA is a process (Land Matrix, 2023). Analyses also
highlight the significant role of national policy environments and domestic elites in
structuring the extent and implications of such acquisitions (Rincon et al., 2024).
Ethiopia marks the point of convergence between state development policy and
foreign investment. The federal government has, since around the mid-2000s, leased
massive tracts of lowland land to investors, but weak implementation of communal
tenure schemes has resulted in grazing and forestland being switched to commercial

agriculture (Gebreegizaber , 2025).

Ghana presents a different trend, with large-scale mining being a leading cause of land
acquisition. A recent systematic review reveals generalized disruption of traditional
land tenure and community displacement that is being attributed to mining activities
(Adjei et al., 2024) . Empirical studies in the Amansie West and South Districts
suggest mining reduces access to arable land and household food security (Amoako et
al, 2023), while remote-sensing evidence confirms illegal gold mining has contributed
to higher rates of deforestation, loss of biodiversity, and reduction in carbon stock from

2018 to 2023 (Abugre et al., 2025).

Mozambique continues to draw massive energy, forestry, and sugarcane projects.
Land Matrix tracking reveals a persistent gap between announced and actualized
hectares, where unfinished projects continue to hamper local land use and ignite

conflict where there is inadequate consultation (Land Matrix, 2023).
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Tanzania demonstrates LSLA's social and environmental issues of large biofuel and
rice schemes along the coast and Kilombero Valley, which have caused water security

issues and caused smallholder limited returns (Taylor, 2014).

Recent research also demonstrates that LSLA are substantial in Nigeria. Studies
indicate that LSLA in Edo State has displaced smallholders and reduced livelihood
opportunities, with women particularly affected (Ewododhe & Ogisi, 2025). A
national cross-sectional comparison identifies that households residing in the vicinity
of large-scale agricultural investment are vulnerable to food insecurity compared to
those residing in unaffected locations (Edafe et al., 2023). Study from Lafia in
Nasarawa State documents how compulsory land acquisitions for public projects have
stripped urban poor households of farmlands and economic trees, undermining their

income sources (Olagunju & Adejumo, 2024).

Many announced projects are never fully implemented, yet their mere announcement
can restrict community land use or promote speculative clearing (Land Matrix, 2023).
National actors national agribusiness companies, government ministries, and local
elites are key agents of facilitating and profiting from land deals, discrediting LSLA's
status as foreign-controlled (Adjei et al., 2024 ; Gebreegizaber, 2025). The majority
of the transactions continue to fall short of international standards like Free, Prior and
Informed Consent (FPIC), making rural users exposed to displacement and
environmental degradation (CIRAD, 2022). All these observations combined suggest

LSLA is a continuing and complex phenomenon whose effects center on the
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intersection of international capital, state policy intervention, and the endurance of

local tenure (Castet, 2024).

2.6 Global Land Acquisition Trends and Drivers

Biofuel production has led to an increase in LSLA, mainly in Africa, posing a
significant threat to livelihoods and food security (Kedir & Doris, 2024). Studies have
revealed that the biofuel industry has significantly impacted agricultural land
acquisition (Deininger & Byerlee, 2011). The increase in biofuel production has led to
a substantial amount of agricultural land being acquired, mostly affecting smallholder

farmers (Cotula et al., 2009).

Urbanization and industrialization drive infrastructure development, leading to LSLAs
worldwide. Governments and private companies purchase land for highways,
industrial zones, and infrastructure, restricting access and control for smallholder

farmers over their land (Zoomers, 2010). .

Despite the trend and investors pushing for LSLA, the drivers of LSLA throughout
Africa appear to differ. The Land Matrix documents over 30 million hectares of
completed agricultural land deals globally as of 2020, with sub-Saharan Africa
representing some 37 percent of the total (Land Matrix, 2021). Even with such long-
term expansion, the drivers of LSLAs vary across African countries, depending on
resource availability, investment policies, and institutions of governance (Wolford et
al., 2013; Schoneveld et al., 2011).Historically, land acquisitions were mostly driven
by settlements and food production (Yeboah & Shaw, 2013). However, there is little

consensus on what is driving the present growth in LSLA. According to some
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literature, the current increase in LSLA can be attributed to the profit-driven nature of
neoliberal capitalism (Ekumah, 2024). Scholars argue that the 2007-08 crises (food,
energy, climate change, and financial) significantly impacted neoliberal capitalism and
its capital accumulation methods (Lane, 2023 ; Appel & Orenstein, 2018). Today,

LSLA is primarily driven by profit maximization (Ekumah, 2024).

Zoomers (2010) identified seven processes that drive global land acquisition: foreign
direct investment (FDI) in food production, non-food agricultural commodities and
biofuels, nature conservation, large-scale tourist complexes, urban extensions, rapid
increase in retirement or residential migration, and land purchases by migrants in their

home countries.

Other studies explain LSLA in terms of land scarcity and resource-abundant
arguments. The land scarcity school of thought is based on the Boserupian
intensification process (Headey & Jayne, 2014; Smetschka et al., 2014;Boserup,
2013), which links the convergence of LSLA to increasing population density.
Scholars argue that population growth has led to increased demand for scarce land,
resulting in monetization and an increase in LSLA. Resource-abundance school of
thought argue that the increasing phenomenon of large-scale land acquisitions
(LSLAs) in Africa has a strong connection with the belief that the continent is well
endowed with unused land , creating possibilities for investors acquiring land at

relatively low costs and earning high profits (Hall et al., 2015 ; Nunoo, 2017).
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2.7 The Effect of Large-Scale Land Acquisitions on Food Security

Studies globally has shown that the majority of large-scale land acquisitions (LSLAs)
are allocated for biofuels and cash crops production with little regard for national and
household food consumption needs. Research establishes that most LSLA projects
dedicate land to non-food or export crops such as jatropha, sugarcane, and oil palm,
leaving limited land for local food crops such as maize, millet, and sorghum (Mueller
et al., 2012). This allocation of land aggravates food insecurity by reducing access to
major food staples, decreasing dietary diversity, and subjecting rural households to

unpredictable food markets.

Food access is also one of the main channels through which LSLAs impact food
security. LSLA compromise the ability of households to grow their food and meet
their consumption needs (Cotula, 2012). Although some projects provide wage
employment, the work is typically temporary, insecure, and not enough to replace the
loss of rural livelihood (Nolte et al., 2016). Rising local food prices, caused by the
scarcity of subsistence crops, further restrict household access to adequate diets

(Borras & Franco, 2018).

Empirical evidence from Ghana perfectly mirrors these global trends. In northern
Ghana, it is found that LSLA initiatives have significantly reduced household self-
sufficiency by limiting land availability for the cultivation of stable food crops. LSLA
activities in most parts of Ghana focus on the production of biofuel and cash crops
over food staples, thereby undermining local food sovereignty (Nchanji et al., 2023).

It has been established through current studies that domestic land deals may be more
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damaging than international investments, since investors in the domestic sector have
fewer monitoring and stricter control mechanisms, thereby exposing the land to more
chances of acquisition and food insecurity (Wolford et al., 2024; Dzanku & Ankrah,
2021). Households displaced by LSLA projects therefore, resort to food purchasing
most often, while rising prices and inadequate rural employment worsen their

vulnerability (Boamah, 2014).

The nutritional implications of LSLAs are equally important. A cross-country study,
including Ghana, indicated that land-use changes resulting from LSLAs have the
tendency to translate into reduced dietary diversity when more wholesome subsistence
food is substituted with plantation monoculture foodstuffs (Mueller et al., 2021).
Furthermore, women, responsible for food production and nutrition within a
household context, bear the disproportionate burden of land acquisition, further

influencing household food security outcomes (Tsikata, 2016) .

In addition to agriculture, LSLAs, large-scale mining has also been a significant cause
of land acquisition in Ghana with the same implications on food security. A study in
the Amansie West and South Districts by Amoako et al, (2023) finds that mining
activities lead to widespread land degradation, deforestation, and water pollution, all
of which affect food availability and dietary quality in rural communities. Collectively,
the literature suggests that although they are generally introduced as economic
transformation policies, their impact on Ghana's food security is still generally

negative.
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2.8 An Empirical Review of Methods, Factors Influencing Food Security, and
Food Insecurity.

Studies in Ghana and other developing nations have explored food security drivers at
national, regional, household, and individual levels using different analytical

strategies.

The work of Osman ( 2021) investigated the level of household food security and its
causes, as well as the food insecurity coping mechanisms among farmers in the West
Mamprusi and Mamprugu Moagduri districts in Ghana. The study aimed to assess the
food security status, the factors influencing household food security, and the coping
strategies employed by smallholder farm households in these districts located in the
North East region of Ghana. Methodologically, the study employed food security
indicators such as the Cost of Calories (CoC), Household Dietary Diversity Score
(HDDS), and Household Food Consumption Score (HFCS) to assess the food security
status of households. The determinants of household food security were examined
using a logit model, while Kendall’s coefficient of concordance was applied to rank
the coping strategies adopted by households to address food insecurity in the study

arca.

The sampling procedure and technique employed was a multistage sampling approach.
The results showed that Location, gender, education, and work access all had positive
impacts on household food security. The study also found that reducing household
expenditure on food, reducing food consumption within meals, reducing the frequency

of meals daily and consuming lower-quality and relatively cheaper foods were the
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coping strategies adopted by households to mitigate food insecurity effects. This study
was limited to food security status and causes of food insecurity of households in two
districts in the North East region of Ghana. This means that the results could only be

generalized within the two districts.

The work of Christian et al, (2019) examined the association between household food
insecurity, dietary diversity, and the mean micronutrient density adequacy for
children, along with the factors influencing these indicators. This study aimed to
identify the determinants of household food insecurity, dietary diversity, and the
adequacy of children's mean micronutrient density, and to explore the relationships
among these nutritional measures. Methodologically, baseline data from a quasi-
experimental intervention study were analysed in twelve rural communities across the

three agro-ecological zones of Ghana.

Results indicate that food insecurity is more pronounced among farming households
when compared to their non-farming counterparts. The dietary diversity score was
significantly higher for non-farming households, which benefit from greater
purchasing power, allowing them to acquire a wider array of farm-produced foods
from farming households. Furthermore, food insecurity exhibited a negative
correlation with both household dietary diversity and the mean micronutrient adequacy
for children. Notably, there was no direct relationship established between dietary
diversity and the micronutrient density in children. Instead, children’s mean

micronutrient adequacy was significantly influenced by being part of a highly food-
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insecure household and the size of the household. Additionally, household poverty

emerged as a significant predictor of diminished nutritional intake among children...

The study concluded that household food insecurity is a strong indicator of lower

nutrient intake in children.

Oyetunde & Olagunju (2019) examined the role of technical efficiency in household
food security in Nigeria. Their study relied on secondary data from the General
Household Survey conducted by the National Bureau of Statistics. To measure
household technical efficiency, they applied a stochastic frontier analysis (SFA),
which allowed for assessing production efficiency among agricultural households.
Determinants of inefficiency were then analyzed using an inefficiency effects model,
incorporating explanatory variables such as age and gender of the household head,
household size, access to credit, number of assets, access to fertilizer advice, and
access to market information. To estimate the likelihood of households being food
secure versus food insecure, a binary Probit model was employed. The study found
that technically efficient households were more likely to be food secure, demonstrating
the link between agricultural productivity and access to sufficient food. The results
highlight that enhancing farm-level technical efficiency can directly improve

household food security outcomes.

The work of Yousaf et al. (2018), used the Dietary Intake Assessment, Household
Food Insecurity Access Scale, and Household Dietary Diversity Score to assess the
food security situation of farmers and non-farm households in Punjab, Pakistan. The

main objective of this study was to examine the food security status of farmer and non-
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farm rural households using the aforementioned three food security indicators. The
study employed a cross-sectional survey design to assess the food security status of
rural households in Punjab, Pakistan. Primary data was collected from 576 households,
with an equal split between farmers and non-farmers, across six districts. Food security

was assessed using three complementary indicators.

The study used descriptive statistics, including means, frequencies, and percentages,
to summarize household characteristics and assess food security levels. In addition,
comparative analyses, such as t-tests, chi-square tests, and correlation analysis, were
conducted to examine differences between farmer and non-farm households. By
analyzing the associations between household characteristics and food security
indicators, the authors identified monthly income, family size, and family structure as

key determinants influencing food security in both farmer and non-farm households.

This study was limited to assessing the food security levels of farmers and non-farmers
without examining the underlying determinants of food security. However, the use of
an endogenous switching regression or an endogenous treatment regression model
could have provided more robust estimates of both the food security levels and their

determinants for farm and non-farm households.

The work of Nkomoki et al. (2019) examine factors linked with food security and used
the Food Consumption Score and Household Hunger Scale to assess food security in
Zambia. The objective was to determine factors that are associated with food security
in Zambia. This study utilized household questionnaire survey datasets from 400

smallholder farmers in four districts, conducted in 2016 in southern Zambia.
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Regarding food security indicators, the study employed two indicators: the Food
Consumption Score (FCS) and the Household Hunger Scale (HHS). Additionally, two
ordered probit models were regressed with FCS and HHS as dependent variables. The
findings for both FCS and HHS revealed that high educational level, increasing
livestock income, secured land tenure systems, increased land size, and FBO

membership increase the probability of household food and nutrition security.

The findings indicated that policies aimed at livestock development programs,
including training for farmers in animal husbandry, enhancing land tenure security,
and empowering farmer groups, have the potential to significantly improve household
food and nutrition security in Zambia. However, it is important to note that the study
was limited to only two indicators of food security at the household level. Additional
measures, such as the dietary diversity score and the Household Food Insecurity
Access Scale, among other relevant indicators, could have provided a more

comprehensive assessment of food security within households.

2.9 Effect of LSLA on Household Farm Income

Scholars outline several channels through which LSLAs affect farm income. The most
direct is loss of land: dispossession or reduced access to farmland directly decreases
the scale of household production and thus the volume of marketable surplus or
subsistence output valued as farm income (Borras & Franco, 2012; Zoomers, 2010).
A second pathway is through investment incentives, where insecure tenure and
uncertainty following LSLA reduce household willingness to invest in land-improving

technologies, thereby lowering future productivity and farm income (Abdallah et al.,
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2023). Labour market linkages also exist, as investor projects may create wage
opportunities that supplement income for labour-rich households, though these rarely
substitute for the income foregone from lost farmland (Hall, 2011) . Finally, resource
spillovers such as restricted access to water, grazing, and forests can erode

complementary income streams (German et al., 2013) .

Empirical evidence indicates that LSLAs generally decrease household farm income
for smallholder farmers who are directly affected, although the magnitude of this effect
varies across contexts. In Ethiopia, household survey research has evidenced that
affected households have recorded substantial reduction in total household income and
asset ownership compared to their non-affected counterparts, and farm income
accounts for the largest share of the reduction (Kebede et al., 2021). This is similar
with Moreda (2017), whose research reveals that displacement from agricultural lands
for commercial farm projects resulted in long-term decreases in farm household
incomes. In West Africa, particularly Ghana, LSLA exposure has been associated with
declines in farm investment and, by implication, farm income. Abdallah et al. (2023)
finds that households residing in communities proximate to large-scale agricultural
investors were less likely to engage in land-improving investments such as fertilizer
application, terracing, and irrigation, outcomes that directly depress farm income. The
study highlights that reduced incentives to invest stemmed from perceived tenure
insecurity introduced by LSLA, resulting in income losses over the medium and long

term.
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Blekking et al. (2024), in a systematic review of food security and LSLAs emphasizes
that reductions in farm income are the most consistent household-level outcome,
particularly for those affected by LSLA. While some households gain short-term wage
employment from investor projects, the income derived is typically seasonal, insecure,
and insufficient to compensate for foregone farm income (Hall, 2011; German et al.,
2013). Moreover, World Bank assessments indicate that the expected benefits of
technology transfer and market integration seldom materialize at the household level

in the form of sustained farm income growth (Deininger et al., 2011) .

The magnitude of income loss depends heavily on contextual factors. Tenure security
and compensation quality are critical, as households with weak customary rights and
inadequate or delayed compensation experience deeper and more persistent farm
income declines (Cotula et al., 2009 ; Zoomers, 2010). Investor production models
also matter, with labor-intensive projects that integrate smallholders through
outgrower schemes partially mitigating farm income losses by providing market
outlets for produce. However, evidence suggests these schemes are inconsistently
applied and often exploitative (Oya, 2016). In contrast, capital-intensive monoculture
plantations reduce opportunities for household farm income recovery (Borras &
Franco, 2012). Local labour markets further determine whether wage work can
supplement incomes; where jobs are scarce, mechanized, or gender-biased, LSLA

effects on farm income remain largely negative (Hall, 2011).

Despite consistent patterns, methodological limitations remain. Selection bias is a

concern, since investors often target lands with weak tenure regimes or high
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agricultural potential, meaning displaced households are not a random subset
(Deininger et al.2011). Income measurement is inconsistent across studies, with some
estimating farm income via imputed values of subsistence output and others relying
solely on cash sales (Abdallah et al., 2023). Furthermore, many studies are cross-
sectional, capturing short-term effects while missing medium- and long-term income
trajectories (Blekking, 2024). Nonetheless, emerging designs such as propensity score
matching and endogenous switching regressions have strengthened causal inference,
providing robust evidence of LSLA’s negative impacts on farm income (Kebede et

al., 2021).

In conclusion, the literature demonstrates that LSLAs have a predominantly negative
effect on household farm income, especially for households directly affected by land
acquisition. Short-term wage gains for some households are insufficient to counteract

long-term reductions in agricultural revenues.

2.10 Coping Strategies of Smallholder Farmers

Smallholder farmers used several coping techniques in adapting to challenges they
face as a result of land acquisition, some of these copping strategies include income
diversification, non-agricultural investment such as small-scale enterprises, and
migration to alternative areas in search of better agricultural opportunities.
Smallholder farmers use these coping strategies as a mechanism to reduce the adverse
impacts of land acquisition on their livelihoods (Mutekwa, 2009).The identification of

the factors that influence the adoption of these strategies, such as access to credit and
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social capital, is very important for an adequate assessment of their efficacy (Barrett,

2008).

According to Jonathan and Isaac (2014), one of the common coping strategies adopted
by smallholder farmers facing LSLA has been livelihood diversification of income
sources. This coping strategy explores alternative sources of income to reduce their

reliance on agriculture and hence mitigate the economic impacts of land acquisition.

Migration is another coping strategy used by farmers when faced with land acquisition
(Mutekwa, 2009). This could be the migration of farmers to areas where there are
better agricultural prospects or alternative employment opportunities beyond
agriculture for them to continue their living. The decision to migrate depends on a
number of factors that include the size of land acquired and also the availability of

alternative employment opportunities in various locations (Barrett, 2008).

Affected smallholder farmers often turn to non-agricultural occupations as a means of
coping with land acquisition (Otsuka et al., 2014). Analyzing the determinants of
coping strategies such as non-agricultural activities among farmers may help to build
a greater understanding of the overall socioeconomic impacts that LSLA presents for
rural communities (Woolcock, 2001). The determinants of these coping strategies are
complex. Barrett (2008) highlights the access to credit as one of the most critical
determinants that influence the choices of the smallholder farmers. Access to credit
facilities would empower farmers to adopt migration, diversification, or non-
agricultural engagement strategies more effectively. Furthermore, the social networks,

as mentioned by Woolcock (2001) are helpful in determining the coping mechanisms
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that the smallholder farmers adopt. Strong social networks can provide important
support in times of uncertainty and help in the successful implementation of adaptive

measurcs.
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CHAPTER THREE
METHODOLOGY

3.1 Study Area

Figure 2 presents a map of the Talensi District, which serves as the study area for this
research. The Talensi District is one of the districts in the Upper East Region of Ghana.
Its capital is Tongo. It shares boundaries with the Bolgatanga Municipal, Mamprusi,
Kassena-Nankana, Bawku West, and Nabdam Districts as shown in figure 2. The
district lies between latitudes 10°32" and 10°48" North and longitudes 0°56" and 0°40’
West. The landscape in the district is characteristically rocky and hilly, with gentle
slopes intermingled with a few low-lying areas. The soil type is predominantly clayey-
loamy and sandy loams. However, the depth is shallow due to the stony nature of the
landscape. Soil fertility is normally poor, with a small content of organic matter.
Clayey soil with sloppy lands results in massive erosion when heavy rains hit; some
very productive low-lying ones easily get flooded. It is predominantly Guinea
Savannah woodland with scattered short deciduous trees and tall savanna grasses. The
district is home to various economic tree species such as shea, dawadawa, baobab, and
acacia. The district experiences two major seasons: a rainy season from early June to
late September and a dry season from October to May. The rainfall is unimodal with
an average of 95 mm annually oscillating between 88 mm and 110 mm Fagariba et al.,
2018). The temperature conditions in the district vary from an average of 29°C to 38°C
annually. The temperature reaches as high as 45°C during the peak of the dry season,
which is usually from January to May (Fagariba et al., 2018). It covers a total land area

of 845.3 km? with a total population of 87,021. It also has a population density of
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102.9/km? and an annual population change of 0.65% (GSS, 2021). Agriculture is the
main source of income for households in the district and accounts for about 90% of

the total employment.

TALENSI DISTRICT

LEGEND

- District Capital

° Settiements

Roads

WEST MAMPRUSI

Rivers
- Forest
[: Study Area

:] Neighbouring Districts

Figure 2: Map of Study Area (Talensi District)
Source: googlemaps.com
3.2 Research Design
Stadtlander (2009) defines research design as a plan and procedures for a study that
encompass everything from broad assumptions to detailed methods of data collection

and analysis.

This study adopted a mixed-methods cross-sectional design to capture both
quantitative and qualitative dimensions of the research. The quantitative component
comprises a household survey questionnaire administered to collect numerical data on
farm income, household food security, participation in livelihood training and other

important variables. The qualitative component involved brief key-informant
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interviews conducted before the main survey. These interviews confirmed the specific
training activities offered and other important information vital to the study. Notes
from these discussions were used to refine the survey instrument and helped in

discussing the results.

3.3 Sampling procedure, Technique and Sample size

A multi-stage sampling technique was employed in this study. In the first stage,
purposive sampling was used to select the Talensi District because of its relevance to
the study of LSLA. The Talensi district has been significantly affected by large-scale
land acquisitions (LSLAs), especially by Cardinal Namdini Mining Limited, which
has displaced and resettled several farming households. This made it an appropriate

setting for this Study.

The target population was households affected by LSLA activities in the district. So,
in the second stage, I obtained a comprehensive list of affected households through
preliminary fieldwork and engagement with local community members. This stage
was necessary to ensure accuracy and completeness of the sampling frame, as no pre-
existing list of all affected households was available at the District Assembly at the
time of this study, apart from those affected by the cardinal Namdini. Thus, the
purposive step at this stage was justified by the need to identify and focus solely on

households that have been affected by the LSLAs.

In the final stage, a simple random sampling technique was applied to the list of
affected households. The random selection was carried out using Microsoft Excel.

This process ensured that each affected household had an equal and independent
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chance of being selected, thereby minimizing selection bias and enhancing the

representativeness of the sample.

To determine the appropriate sample size for the study, the Cochran (1977) sample
size formula was applied. A sample of 400 was used for the study. The Cochran’s

formula was used at a 5% margin of error (95% confidence level)

n = sample size

p = The estimated proportion of the target group being studied = 0.5=50%. By studying

an estimated 0.5 of the target population, it gives a high degree of accuracy.

7z =95% level of confidence = 1.96 in the z table

d?= error margin = 0.05

_z’p(1-p) _ 1.962%0.5%(1-0.5)
n="w - (0.05)2 384 ¢

However, a sample size of 400 was used , the basis for this was to provide more
accurate estimates and to act as a buffer against non-responses or missing data from

the field.

3. 4 Data Collection Methods and Instruments
The study was based solely on primary data, which were gathered using a survey
questionnaire design in the Kobo Collect app on mobile phones. The questionnaire

was used to obtained quantitative data on household demographic details, farm

38



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

e

=
P

7=

www.udsspace.uds.edu.gh

incomes, food security, and coping strategies and among others. The questionnaire
ensured that the collected data were directly related to the research objectives. A

sample of the questionnaire is provided in Appendix 1 for further reference.

The application of Kobo Collect was justified since it offers some advantages over the
normal paper questionnaires. Firstly, it allows real-time data entry, which eliminates
errors and enhances data quality. Also, the program operates offline, hence very
appropriate in rural areas like the Talensi District, where the internet connection is

typically poor in some areas.

The qualitative component of the study involved brief key informant interviews
conducted before the main survey. The interviews were held with the Assembly
Member for the Gorogo Electoral Area, some community members from the Cardinal
Namdini resettlement project in Biung, and some individuals affected by the
operations of Early International Group (formerly known as the Shaanxi Mining
Limited) in Gbane. These informants were purposively selected because of their direct
knowledge and involvement in LSLA activities within the study area. The interviews
were conducted using an interview guide developed to obtain information relevant to
the study. Some of the major issues covered during these interviews were the specific
training activities offered by the LSLA investors, how households are coping with the
LSLA activities, the selection criteria for the training participation, whether there was
cost involved in participating in the training, the limitations or constraints in accessing
the training and how they perceived the sustainability of the livelihood training

activities. The interview guide is provided in Appendix 1 for further reference.
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3.5 Ethical Considerations

This study followed ethical considerations in ensuring the privacy and confidentiality
of all respondents. Informed consent had been sought from the participants well in
advance, ensuring that the context and scope of this research were fully explained. The
data collection process was done under strict confidentiality, and the responses did not
carry personal identifiers. The respondents were neither forced nor compelled to take
part or provide any information against their will. These ethical considerations are
considered best practices in social research (Bryman, 2016) and were crucial in
gaining confidence and ensuring the integrity of the research process. Moreover, the
research did not violate the cultural norms or values of the respondents and thus
ensured that the questions themselves were not sensitive and intrusive. This approach
considerably enhanced the validity and reliability of the data collected, ensuring the

protection of participant rights.

3.6 Choice of Food Security Indicator

An appropriate indicator of food security measurement will be very instrumental in
ensuring that the well-being of the households is assessed appropriately, and the
impact of interventions on their access to and consumption patterns of food is

understood.

For the purpose of this study, the Food Consumption Score (FCS) was chosen as the
main indicator for the measurement of household food security. The FCS is an
indicator commonly used by many organizations, such as the World Food Programme,

in assessing food security at the household level (WFP, 2008). This is the most
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appropriate indicator to use in this study because it captures dietary diversity, food
frequency, and the relative nutritional value of the foods consumed. Compared to other
measures of food security that may have longer recall periods or complex tracking of
expenditures, the FCS is relatively quiet straightforward in data collection hence, very

feasible in the context of rural households (Coates et al., 2007).

Among other food insecurity indicators, the FCS has been chosen over others like the
HDDS, CSI, and FIES for at least three reasons. First, while the HDDS only captures
dietary diversity without considering the frequency of consumption and weight in
nutritional value, the FCS combines these dimensions making it far more holistic
compared to the HDDS (Swindale & Bilinsky, 2006). In contrast, the CSI measures
mainly behavioral responses of households to food insecurity rather than their actual
consumption patterns and is, therefore, less suited to capturing the direct effects of
training on household food security. The FIES is a perception-based measure that
relies on subjective experiences of food insecurity, which is useful but does not
provide a direct assessment of dietary intake (Terri et al, 2013) . To calculate the FCS,
the frequency of consumption for each food group is multiplied by its standardized
weight, and the weighted values are then summed to obtain the household’s total food
consumption score. Households are subsequently classified as having “poor,”
“borderline,” or “acceptable” food consumption based on the WFP’s recommended
cut-off points.(WFP, 2008, p.8; Thompson & Subar, 2013). The household's food
consumption status is determined based on the following thresholds: 0-21: Poor; 21.5-

35: Borderline; >35: Acceptable (WFP, 2008).
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Table 3. 1: Food Groups and Their Weights

Food Main staples Pulses Vegetables Fruit Meat/Fish Milk Oil Sugar
Group
Weight 2 3 1 1 4 4 0.5 05

Source; (Thompson & Subar, 2013)

3.7 Analytical Framework and Empirical Models

3.7.1 Analytical Framework

This study adopts an analytical framework that explores the relationship between
household participation in LSLA livelihood training and key livelihood outcomes such
as farm income, food security, and coping strategy choices. The framework assumes
that participation in training influences household capacity, which in turn affects farm
income, food security, and coping behaviour. To empirically analyse these
relationships and account for potential selection bias and interdependence among

coping strategies, two econometric models were employed.

1. Endogenous Treatment Regression Model

Non-randomness in training participation is one of the major challenges in the study
of the effect of livelihood restoration training on household food security and farm
income, since those with greater access to information, better connections, or more
resources are more likely to participate. This study addressed this by using an
endogenous treatment regression model, where the true causal effect of this training is

obtained by correcting for endogeneity. This ensured that the estimated effect on food
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security and farm income truly reflects the effect of the intervention and rather than

pre-existing differences in household characteristics.

2. Multivariate Probit Model

Households facing livelihood shocks often employ multiple coping strategies
simultaneously for example, a household might borrow land, migrate, and sell assets.
Other regression techniques like the binary probit assumes independent choices, which
may lead to wrong conclusions. To properly account for this interdependence among
coping strategies, the study applied the multivariate probit model. This approach
allows for a more understanding of the factors that influence households' decisions,
recognizing that the adoption of one coping strategy may influence the adoption of

another.

3.7.2 Empirical Estimations

Factors Influencing the Choice of Coping Strategies

Major coping strategies adopted by households affected by LSLAs include livelihood
diversification, non-agricultural investments, migration, land borrowing for farming,
and the selling of assets. The Sustainable Livelihoods Framework assumes that
households adopt strategies that sustain and enhance their livelihoods through
available assets while minimizing risks and shocks. SLF emphasizes human, social,
natural, physical, and financial capital in shaping the household choice set regarding

its survival strategies.
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For analyzing the determinants of these coping strategies, the multivariate probit
model was used, which is very well-suited for handling interdependent and
simultaneous decisions according to (Greene, 2012). The multivariate probit model
estimates several correlated binary outcomes all at once; hence, it is ideal to be used
in understanding the various factors that influence households' choices of coping
strategies. The model accounts for the relationships between unobserved disturbances
and different coping strategies, reflecting the interrelated nature of household

decision-making.

The multivariate probit approach, as discussed above, fits with the SLF in many ways
because it identifies the multidimensionality of livelihood strategies. For instance, the
households may combine migration with the sale of their assets or diversify livelihood
and undertake non-agricultural investments in order to build resilience against impacts
brought about by LSLAs. The multivariate probit model, as seen above allows
correlated error terms and therefore these strategies are usually not mutually exclusive

but often used in a combination of ways for livelihood sustainability.

Dorfman, (1996) argues that Coping strategies against exogenous shocks are by nature
multivariate, and any attempt at modeling individual strategies using separate probit
or logit models is bound to produce biased results since these models cannot capture
the interdependent and simultaneous nature of these decisions. The multivariate probit
model represents a holistic perspective on household behavior that goes beyond such
limitations in understanding the dynamics that influence their coping mechanisms.

The model is specified as follows:
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wl-*j =zyyjt+a; Eqn(2)
w;;: The latent variable representing unobserved Influence of household i to choose
coping strategy j
z;: Vector of explanatory variables for household i
yj: Coefficient vector representing the influence of z;on the latent propensity for
strategy j.
a;j: Error term capturing unobserved factors affecting the choice of coping strategy j
for household i.
The actual choice of coping strategy is observed as a binary outcome. Specifically, a
household i will choose coping strategy j if the latent utility wy; is greater than zero.

This decision is modeled using an indicator function as follows

lifw;>0
0 if otherwise

w; = | ©

Where:
Wjis the binary outcome variable for household i, indicating whether or not

the household adopts coping strategy j. A value of 1 indicates that a
household adopted a given coping strategy, while a value of 0 indicates that

the household did not adopt that particular coping strategy.

The latent variable w;; captures the unobserved utility derived from choosing

strategy j, and the indicator function translates this into a binary outcome

based on whether the latent variable exceeds zero.
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The Multivariate Probit model considers the adoption of coping strategies not to be an
isolated decision. Households often use multiple strategies simultaneously, and the
adoption of one strategy can influence the adoption of others. For example, a
household may combine migration with land borrowing or diversify livelihoods while
making non-agricultural investments. These interdependencies are captured by the

error term a;;, which is assumed to follow a multivariate normal distribution across

different coping strategies.

This joint distribution allows the error terms across different coping strategies to be
correlated, accounting for complementary or substitutive characteristics between the
strategies. The correlations between the coping strategies are given through a
covariance matrix Q based on unobserved factors affecting the choice of one strategy
that might be relevant to other strategies, too. This structure is very important when

modeling complex household decision-making processes.

1 paja, Pajas Pasay Pajas
Paza;, 1 Payas Payay, Pajas
Q= pa3a1 pa3a2 1 pa3a4 pa3a5 (4)
Pasa; Pasa, Pasas 1 Pasas
Pasa; Pasa, Pasas Pasa, 1

Where, w;; represents a latent variable associated with the probability of adopting one
of the five coping strategies considered in this study:
The five coping strategies considered in this study are:

e j = 1: Land borrowing for farming

e j = 2: Migration

o j = 3: Diversification of livelihoods
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e j = 4: Non-agricultural investments
e j = 5: Selling assets, livestock, or machinery
The diagonal elements are normalized to 1, while the off-diagonal elements

Paa; Tepresent the pairwise correlation coefficients between the unobserved factors

influencing different coping strategies.

This structure is very important because it allows the MVP model to capture household
coping strategy interdependence. For instance, unobserved household characteristics,
which increase the probability of borrowing land, may also increase the probability of
migration or diversification as well. Failure to observe these correlations would yield
biased estimates, but all five equations are estimated by the MVP model
simultaneously with such interdependencies. This makes the MVP model more
suitable for modelling complicated household decision-making processes (Greene,

2012; Cappellari & Jenkins, 2003).

Dependent Variables

The dependent variables for the multivariate probit model are the adoption of five
coping strategies: land borrowing for farming, diversification of livelihoods, non-
agricultural investments, migration, and selling assets. These coping strategies were
selected based on existing literature on household responses to shocks and were further
validated through key informant interviews with some farm households participating

in the study.
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Description of Some Independent Variables in the Model.

Age: This was measured as a continuous variable in years. The age of the household
head has been used in many studies, but the direction of its effects on the dependent
variables has been varying and this may depend on many factors. For example,
Yenesew et al., (2015) found that age has no significant influence on the choice of
coping strategies. However, it would be expected that older household heads would
most likely choose coping strategies ahead of their younger counterparts because older

household heads have better access to and control over economic resources.

Farm Size: Farm size is one of the main factors influencing the adoption and efficiency
of coping strategies by agricultural households. The larger the size of the farm, the
more resources the household is bound to have, hence enabling the adoption of more
resilient and diverse strategies to manage risks and sustain its financial viability. With
increased access to capital, larger farms are in a position to invest in the latest
equipment and high-quality inputs of high quality. This, therefore, promotes efficiency
and enhanced risk management. Large farms tend to be more efficient since
accessibility of resources and capital is not an issue; hence, they can always exploit
the economies of scale to achieve higher efficiency, as noted by Chand et al (2011).
One of the significant advantages of large farms is diversification into agricultural and
non-agricultural activities. Large-scale farms can participate in non-agricultural
businesses, livestock rearing, and crop diversification that supplement the source of
income and decrease dependence on one commodity. Indeed, Chen et al.( 2011) note
that larger farms are more willing to diversify sources of income and forms of

production, a situation that leads to economic stability. Generally, farm size will be
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expected to positively influence the adoption of coping strategies. With the resources
at their disposal, larger farms are more capable of investing in technology,
diversification of operations, and risk management. Because they can afford
diversification into high-value crops and non-farm enterprises, larger farms are less
susceptible to market and environmental shocks, according to Muyanga & Jayne

(2019)

Sex: Sex was a dummy variable, with males assigned a value of 1 and females assigned
a value of 0. According to Ngenoh et al., (2018) females are generally less likely than
males to adopt certain coping strategies due to factors such as cultural norms, limited
access to resources, and challenges in resource management. In the context of this
study, it is hypothesized that males have a higher likelihood of adopting coping
strategies in response to the challenges posed by LSLA and related changes in their

agricultural environment.

Household Size: Household size was measured as a continuous variable. Household
size significantly determines the availability of labour for agriculture and other
livelihood activities. Larger households, particularly those in which most members fall
in the working-age group (18 to 60 years), are likely to have a greater likelihood of
using coping mechanisms to cushion the negative impacts of LSLA. For example,
Lawal et al (2016) study revealed that household size had a positive relationship with
coping strategy adoption, implying that larger households have the ability to re-adjust

and adopt coping strategies to reduce shocks.
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Educational Level: The adoption and effectiveness of coping strategies in agricultural
households are significantly influenced by the education level of the household.
Higher levels of education among heads of households are linked to various
advantages that improve the resilience and stability of the economy in the household.
Additionally, education enables households to participate in both agricultural and non-
agricultural activities, promotes income source diversification by reducing reliance on
a single source of income, and diversification spreads risk and improves economic
stability. According to research by Haggblade et al. ( 2010) education makes it
possible for rural households to engage in the non-farm economy, generating
additional revenue streams and reducing their vulnerability to shocks related to

agriculture.

Access to Credit: This variable describes the availability of credit facilities to the
household. It is coded as a binary variable, where 1 signifies access to credit and 0
signifies lack of it. Access to finance is very important for households, particularly in
rural and agricultural areas where incomes are sometimes erratic and seasonal. Credit
facilities give the means of getting cash needed to invest in various coping strategies,
manage risks, and pursue new opportunities, as pointed out by Simtowe et al. (2016).
Access to credit facilities allows for household investment in non-agricultural
activities such as small enterprises, which would increase the household's income
diversification and reduce dependence on agriculture. Credit therefore allows
households to meet the costs of marketing and transportation, hence participating
better in the marketplaces and bargaining for higher prices of their produce. Credit,

according to Gebeyehu et al., (2025)allows diversification into non-agricultural
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activities that may serve as a shock absorber for agricultural income shocks. A study
by Khandker & Farugee, (2003) found microfinance programs in Bangladesh
significantly raise household income and foster diversification into non-farm
activities. Access to credit is expected to positively affect coping strategies since
access to credit facilities reduces the financial constraint that limits the ability of the

household to invest in strategies that raise resilience and economic stability.

Amount compensated: Amount compensated was measured in Ghana cedis. It refers
to money paid to farmers in compensation for farm loss or land use and is highly
significant in influencing coping strategies households or farmers affected by LSLA.
Compensation allows farmers to invest in other resilience-building strategies, restore
losses, and enhance general economic stability. Compensation helps farmers by giving
them money to invest in the inputs that are needed in agriculture. Examples of such
inputs include machinery, fertilizers, and seeds. This investment increases the farmer's
output, decreases the probability of crop failure, and develops resilience against shocks
from both nature and the market .Carter & Barrett (2006) stress that the provision of
financial support is crucial to helping households escape from poverty since it allows
them to make investments in productive activities. This investment promotes long-
term sustainability and economic growth in addition to increasing agricultural output
immediately. Also, Compensation helps households diversify their sources of income
in addition to supporting agricultural activities. Spreading financial risk and
minimizing reliance on a single source of income are made possible by this
diversification. Households can launch small businesses or make investments in non-

agricultural endeavours with the financial support of compensation. This
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diversification boosts overall economic stability in addition to offering new sources of
income. According to Reardon et al. (2001), financial resources can help rural
households engage in the non-farm economy, which will lessen their reliance on
agriculture and increase their resilience to economic shocks. Reardon et al (2001),
found that the amount compensated positively influences the adoption of coping

strategies by providing the financial means for, livelihood diversification.

FBO Membership: FBO membership is a dummy, and it is anticipated to be positively
associated with coping strategies adoption. Access to farmers' groups, according to
Dercon, (2002) , influences and improves the likelihood of utilizing additional coping
methods in times of livelihood and production shocks. This could be attributed to the
fact that being a member of a farmers' group is an important resource for limiting the
impact of shocks because it helps farmers build social connections that act as a critical

risk-coping mechanism.
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Table 3. 2: Prior Expectations of Some Variables in The Multivariate
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Regression
Variable Definition Measurement Expected
sign

Age Age of household head Years +

Educational level =~ Educational of household head Years +

Farm size Farm size of the household acres +

Relative in If the household has a relative in a Dummy (1= yes, +

leadership position leadership position 0=no)

Access to market ~ Whether household has access to the Dummy (1= yes, +
market 0=no)

Farmer base Whether the farmer has an FBO Dummy (1= yes, +

organization membership 0=no)

Access to Whether households have access to Dummy (1= yes, +

extension extension 0=no)

Training Whether a household received training Dummy (1= yes, +/-
or not 0=no)

Household size Number of people in the household Number -

Land ownership Whether households own land or not Dummy (1= yes, +

0=no)

Farming Number of years the household has been years +

experience farming

Access to credit Whether households have access to Dummy (1= yes, +
credit 0=no)

Amount Amount  household receive as Cedi’s +

compensated compensation

Gender Sex of household head Dummy (1=male, +/-

0= female)

Land value per plot The average value per plot in the Ghana cedis +/-
respondent community

Changes in mode Whether the respondent observed Dummy (1= yes, +/-

of land acquisition

changes in land acquisition practices
(e.g., from customary to market-based).

0=no)

Source: Author’s, 2024
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3.8 Effect of Livelihood Restoration Training from LSLA Owners on Household
Food Security and Farm Income

One of the major challenges in examining the effect of livelihood restoration training
introduced by LSLA owners on household food security and farm income is the issue
of selection bias. Households do not participate randomly in training programs; rather,
their participation is influenced by both observable and unobservable characteristics.
Such characteristics, like household agricultural knowledge, experience, and skills,
may also have a direct effect on household farm income and food security. Unless
these are netted out or addressed properly, the estimated effect of training on food
security or farm income could be biased, potentially leading to erroneous conclusions
(Heckman, 1979). To address this methodological challenge, I have used the
Endogenous Treatment Regression (ETR) model, which offers a robust approach to

the estimation of the causal effect of training while addressing endogeneity

The ETR model allowed the use of instrumental variables that affect the probability of
participation but do not directly influence the outcome of interest. Through the use of
these instruments, the model ensures that the estimated effect of training captures only
the causal effect, rather than being confounded by endogeneity or reverse causality

(Maddala, 1983; Di Falco et al., 2011).

Moreover, regression methods like OLS, which assume independence between
treatment assignment and unobserved characteristics, the ETR model permits
correlation between the error terms of the selection and outcome equations. This

feature is particularly important in agricultural household studies, where unobserved
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factors such as farming skills, social networks, or leadership roles may simultaneously
affect both the decision to participate in training and household income outcomes. By
estimating this correlation directly, the ETR provides more robust and credible results

(Lokshin & Sajaia, 2011).

The Endogenous Treatment regression is estimated by first specifying an equation for
the endogenous treatment variable, Z; , followed by the specification of an outcome
equation, Y; (in this case, the Food Consumption Score and household farm income).
Given the outcome variable Y;, which measures the FCS and the endogenous treatment
variable Z; which measures whether a household received training, I can specify the

endogenous treatment-regression model as follows:

Y, = Xip +0Z;+v; (5)
Zi=Wy+uy (6)

_ 1, lley+ul >0
Where Z; _{O,if Wiy +u; < 0} )

Z; 1s a dichotomous or binary variable with a value of 1 for households that received
training from owners of LSLA, and 0 otherwise. X; is a vector of outcome covariates
(such as household characteristics and farm characteristics), W; is a vector of
endogenous treatment covariates (factors influencing the likelihood of receiving
training), B and y are unknown parameters, while v;and u; are the error terms with the

following covariance matrix:
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2
oo 7 ®
where, 62 represents the variance of the unobserved error term in the outcome
equation, while the error term in the treatment equation is normalized to have a
variance equal to one for identification purposes. The parameter p measures the
correlation between the unobserved factors influencing training participation and those
affecting household food security and farm income, and po denotes the covariance

between the error terms in the two equations.

This specification follows the standard assumption in endogenous treatment regression
models (Wooldridge, 2010). The covariance matrix is important because it allows us
to account for potential endogeneity: if p # 0, disregarding this correlation would

result in biased estimates.

This study used distance to training centres and consultation during LSLA acquisition
processes as instruments for the ETR model. The intuition is that households that were
consulted during the land acquisition process, or that are located closer to training
centres, are more likely to participate in training. This is because consultation increases
household awareness and understanding about the LSLA project and its associated
livelihood recovery interventions, while proximity to training centres reduces the costs
and logistical challenges of participation. These factors, therefore, influence the
probability of training participation but are not expected to directly determine

household food security and household farm income.
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According to Di Falco et al.(2011), the validity of an instrument depends on its ability
to influence the selection into treatment without directly influencing the outcome
variable of interest. Based on this understanding, consultation during land acquisition
and distance to training center met both the relevance and the exogeneity criteria: they
influence the decision to participate in training but do not independently affect farm

income, aside from their indirect effect through participation.

Description of independent variables in the Model

The age of the household head, measured as a continuous variable in years, was
expected to have a mixed effect on food security. Older farmers are likely to have more
knowledge and experience in farming, which may enable them to make appropriate
agricultural decisions that increase productivity and food security (Hendriks, 2015).
At advanced ages, however, declining physical ability and lower adaptability to new
agricultural technologies may reduce productivity and food security (OLuwatayo et

al., 2019) .

Similarly, household size measured by the total number of household members, plays
a key role in food security. The larger the household size, the higher the need for food
consumption; this could increase pressure on available resources and therefore
possibly cause food insecurity (Adepoju & Yusuf, 2012). However, if the larger
household has more working-age members who contribute labour in farming or off-
farm income generation, this could help alleviate food insecurity by increasing

household income and food availability (Hoddinott et al., 2012).
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Farming experience, measured in years. More experienced farmers are likely to have
a better understanding of crop management, risk mitigation strategies, and market
conditions that result in increased productivity and food security (Abdulai & Huffman,
2014). They are in a position to adopt sustainable farming practices and also respond
effectively to external shocks, which makes them more resilient to food insecurity

(Diiro, 2013).

The level of education of the household head captured as the total number of years of
spent in school is one of the important determinants of food security. It increases the
ability of a farmer to access information on agriculture, adopt modern farming
practices, and hence diversify sources of income, all of which increase food security
(Asfawa et al., 2016). Higher levels of education are associated with better decision-

making related to input use and participation in markets (Feleke et al, 2013) .

Farm size was measured in acres. Larger farms would generally have more food
production potential, thereby reducing food purchases and increasing household food
security (Sibhatu et al., 2015). Food security, however, does not depend only on the
size of the farm but also on land productivity, input use, and farm management

practices (FAO et al., 2019).

The gender of the household head was measured as a binary variable (1 = male, 0 =
female). Male-headed households have greater access to agricultural resources, such
as land, credits, and inputs, which guarantees more food security (Kassie et al., 2014).

On the other hand, female-headed households generally give more importance to food
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and nutrition for children, ensuring satisfactory household food consumption even

under conditions of resource constraints (Haidar & Kogi-Makau, 2009).

Land ownership was measured as a binary variable (1 = Yes, 0 = No). Households that
owned land are more likely to invest in the long run, improving soil conservation,
irrigation, and agroforestry, thereby increasing productivity and consequently
ensuring better food security (Holden & Ghebru, 2016). On the other hand, insecure
tenure households live in uncertainty and hence are not prepared to make any
investment in sustainable agricultural practices that indirectly or directly hurt food

security (Meinzen-Dick,et al, 2019) .

Access to extension was measured as a binary variable (1 = Access to extension
services and 0 = No access). Extension services provide training to farmers on
improved agricultural techniques, climate-smart practices, and efficient use of inputs
to ensure better productivity and food security (Ragasa et al., 2013). Households that
have access to extension services are more likely to adopt new practices that increase

food production and competitiveness in the market (Anderson, & Feder, 2007) .

Access to credit was measured as binary (1 = Access to credit, and 0 = No access).
Households that have access to credit can invest in high-quality seeds, fertilizers, and
farming equipment to increase yields leading to food availability (Simtowe et al.,
2016). Without access to credit, the households may not have the means to finance
investments that will boost their agricultural productivity and food security (Diagne &

Zeller, 2001).
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Finally, access to markets was coded as binary (1= Access to market, 0 = no access).
Households with access to markets can sell their produce at competitive prices, buy
food in times of scarcity, and also efficiently source agricultural inputs (Aminu, 2022).
On the other hand, poor market access deprives households of trading opportunities
and income generation and thus makes them more likely to fall into the trap of food

insecurity (Barrett, 2008).

Table 3. 3: Measurement, and Expected Signs of Variables in The Endogenous

Treatment Regression for Food Security

Variable Measurement Expected Sign
Age of Household Head Continuous (Years) +
Household Size Continuous (Number of people) -
Farming Experience Continuous (Years) +
Education Level Continuous (Years) +
Farm Size Continuous (Acres) +
Gender of Household Head ~ Dummy (1 = Male, 0 = Female) +
Land Ownership Dummy (1 = Own land, 0 = No ownership) +
Access to Extension Services Dummy (1 = Yes, 0 = No) +
Credit Access Dummy (1 = Yes, 0 = No) +
n

‘ Training Dummy (1= yes, 0=no)

Household Farm Income Computations
Household farm income in this study is obtained from various sources, including sales

of livestock and crops, the value of retained crops and livestock products consumed
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by the household and income received from hiring out draft animals. As the production
of crops and livestock is directly dependent on land, LSLA may influence farm income

by affecting the quantity of output produced.

For the estimation of total household farm income, the following components were

considered:

¢ Income from the sale of crops, Livestock and their products.

¢ Value of Retained Crops and Livestock: The value of those crops and livestock
which are not sold but retained by the household.

¢ Value of Consumed Products: The value of those crops and livestock products

consumed by the household.

¢ Rent (income) received from hiring out draft animals.

Each product was valued by multiplying the amount of output from each enterprise
(crops and livestock) by its respective mean market price or prices supplied by farmers.
The resulting income from all products was summed up to give the total household
farm income. A similar approach has been used in empirical literature (Asokan, et al.,

1981 ; Deaton, 2019).

The justification for including livestock as farm income is that, although livestock are
often considered assets, their retained value is legitimately classified as income in
household farm income computations. This is because livestock directly generate
income in kind, whether through home consumption of meat or through their role in

substituting for market purchases. Ignoring this would understate the true welfare
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contribution of livestock. As Ellis (2000) explains, rural farm household incomes
consist of both cash incomes and imputed values of retained production. Thus, the
inclusion of retained livestock in household farm income computation is consistent
with established practices in literature., where total farm income is often
conceptualized as the sum of marketed output, self-consumed output, and the imputed
value of retained stocks (Asokan, et al., 1981 Deaton, 1997;FAQ, 2011;Randolph et

al., 2007)

Description of Some Variables in The Endogenous treatment Regression for
household farm income.

The age of the household head was measured as a continuous variable in years.
Younger household heads are usually more energetic and more open to using modern
agricultural technologies, which may enable them to be more productive and earn
more income (Asfaw & Admassie, 2004). Older farmers may be physically
constrained but usually have an advantage due to acquired experience, knowledge, and
well-developed market networks that can increase income (Abdulai & Huffman,

2014).

household size is measured as the total number of household members (a continuous
measure). A larger household can provide more labor for farming, which reduces the
cost of labor and may also lead to increased productivity (Doss & Morris, 2001).
However, if there is a high dependency ratio within the household with few working-
age members the increased burden of consumption may outweigh the benefit of

additional labor, which could actually lower farm income.
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Farming experience was measured as a continuous variable in years. Farmers with
more years of farming experience has knowledge and work to enhance their capacity
for soil management, crop selection, and understanding of market dynamics. This
usually leads to higher yields and more stable streams of income, as more experienced

farmers are better positioned to mitigate risks (Abdulai & Huffman, 2014).

The education level of the household head was measured by the number of spent in
school. Higher education attainment enables farmers to access vital agricultural
information, adopt innovative technology, and generally diversify income sources. All
these gains most often translate to better farm productivity and higher levels of income

among farmers (Levin et al., 1983).

Farm size is measured as a continuous variable. The benefits from economies of scale
and higher productions leading to larger marketable surpluses have been observed
often for large farm sizes of farms although lands poorly managed even at large tracts

do not easily lead to huge gains in income (Dercon & Krishnan, 2000) .

The gender of the household head was captured with a binary variable where 1
represents a male and 0 represents a female. Some empirical evidence does suggest
that male-headed households may have better access to key resources land, credit, and
extension services than female-headed households, and this may translate into higher
income (Kpoor, 2019). Meanwhile, female-headed households, while adopting more
diversified farming strategies that at times prove to be resilient in nature, could face

obstacles to their access of these resources.
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Land ownership was measured as a binary variable: 1 indicates ownership, and 0 is
non-ownership. The security of land tenure is important because it encourages farmers
to make long-term improvements in the lands, such as soil fertility enhancement,
irrigation systems, and high-value crops. Insecure land tenure may discourage the

same efforts by farmers, likely raising farm income(Deininger & Jin, 2006).

Access to extension was coded as binary variable: 1 for access and 0 for no access.
Farmers who have access to extension services have more current training on modern
agricultural inputs and better market linkages, which will directly result in increased
productivity and income for them (Anderson & Feder, 2004). For those who do not
have access, may keep relying on traditional ways of farming, which are inefficient,

and thus affect their income.

Access to credit is also a binary variable. Farmers with access to credit (coded as 1)
can invest in high-quality seeds, fertilizers, and modern equipment; usually, this means
better yields and greater income. Without credit, farmers may have to adopt low-input

strategies that limit their production potential (Karlan et al., 2014).

Access to the market was measured as a binary variable: 1 for access to markets and 0
for no access. Proximity to markets enables farmers to sell their produce at competitive
prices, thus maximizing their income. On the other hand, poor market access increases
transaction costs, reduces selling prices, and increases post-harvest losses, thereby

reducing farm profitability (Barrett, 2008).
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Table 3. 4: Descriptions, Measurement, and Expected Signs of Variables in The

Endogenous Treatment Regression for household farm income.

Variable Measurement Expected Sign
Age of Household Head Continuous (Years) +
Household Size Continuous (Number of people) +
Farming Experience Continuous (Years) +
Education Level Continuous (Years) +
Farm Size Continuous (Acres) +
Gender of Household Head Dummy (1 = Male, 0 = Female) +
Land Ownership Dummy (1 = Own land, 0 = No +
ownership)
Access to Extension Services Dummy (1 = Yes, 0 = No) +
Credit Access Dummy (1 = Yes, 0 = No) +
Training Dummy (1= yes, 0= no) +

Source; Author, 2024
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents the results and discussions of the study. The first part provided
detailed descriptive statistics of the socio-demographic characteristics of the sampled
respondents. Subsequently, the second section discussed empirical estimates of the
multivariate probit model, focusing on the determinants of coping strategies adoption.
Additionally, the chapter further discussed estimates of the endogenous treatment
regression, the test for validity of instruments, as well as the treatment effects on food

security and farm income.

4.2 Socio-demographic characteristics of the respondents
Table 4.1 presents the descriptive statistics of the continuous variables used in the

study, showing the means and standard deviations of key socio-demographic variables.

Table 4. 1: Descriptive Statistics of Continuous Variables

Variable With training  SD Without training  SD
(N=202) (N=198)

Age of respondents 50.31841 13.85 49.8939%4 14.25

Household size 9.492537 737  8.646465 5.53

Farming experiences (years) 23.97512 12.50  25.74747 13.03

Years spent in school 10.90955 9.16  8.658163 8.21

Farm size in acres 8.323232 6.87  7.84076 8.29

Source: Field Data, 2024
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4.2.1 Descriptive Statistics of Continuous Variables

The demographic characteristics of continuous variables of the surveyed farm
households are presented in Table 4.1. The average age of household heads with
training was 50.32 years, compared to 49.89 years among those without training. The
marginal difference suggests that the training programs were inclusive and cut across
different age groups. This means that, since the ages are almost similar, participation
would not be strongly influenced by the age of the household head. Also, the standard
deviation (SD) for age among respondents who had training is 13.85, while for those
who did not have training, it is 14.25. These values show a reasonable variation in age

within each group, meaning that both young and older farmers were involved.

From the results in Table 4.1, households with training had an average household size
of 9.49 members, compared to 8.65 members for households without training. This
already points to the reasonable impact of labour availability on training participation.
The larger the household size, the more diversified the labour resources; hence, some
members can attend training without significantly disrupting household or farm
activities. The household size is significantly larger in the SD for the group with
training, at 7.37, compared to 5.53 for those without training. This higher SD indicates
that there is a wider range of household sizes among the trained group, including both
very large and relatively smaller households. The greater the standard deviation in the
trained group could reflect that larger households are more likely to be involved in
training due to having more labour and resources, but the programs are also
representative of smaller households. This variability can be explained by the fact that

different household sizes may have different needs and capacities to absorb the
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training, thus influencing the program's outreach. This is in line with the work of
Mendola (2007), who found that larger households can allocate more labour towards
off-farm activities, like training programs, without compromising productivity on the
farm. Training programs may also purposefully target larger households where their
potential for adopting new livelihood restoration training programs introduced during

training will be scaled up.

For farming experience, households without training have more years of farming
experience, averaging 25.75 years, compared to those with training, who average
23.98 years. This difference suggests that less experienced farming households are
more likely to participate in training, possibly due to their openness to adopting new
techniques or practices. More experienced farmers may rely on traditional methods
practiced over time and may be less inclined to participate in training programs unless
they are perceived as highly beneficial. This result thus confirms the assertion made
by Shiferaw et al (2003) that more experienced farmers tend to prefer traditional ways
of doing things unless the training specifically addresses their needs. The SD is 12.50
for those with training and 13.03 for those without training. These relatively large SD
values indicate considerable variation in years of farming experience within both
groups. This variation suggests that farming experience is not a rigid determinant for
training participation. Both experienced farmers and less experienced farmers are
involved in the programs. The similar SDs in both groups suggest that training is
accessible to farmers across various experience levels, and other factors such as
education and household structure may be more influential in determining who

receives training.
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From the results, households that received training, their average number of years
spent in school was 10.91 against that of those without training with 8.66, which shows
clearly how education could promote awareness and facilitate access to such
opportunities for households. Farmers become better at processing information about
certain technology and may therefore know when there is a possible advantage. The
result of years of education and training participation is consistent with Ignowski &
Minten, (2021) finding of the crucial role of education in the training programs,
participation and adoption of innovations. The standard deviation for years spent in
school is greater for those with training, 9.16 and 8.21, than for those without training.
This suggests greater dispersion in the educational attainment of the trained group,
suggesting that the training programs attract people with low years of schooling and
those with higher years of schooling.

For farm size, households that received training have larger average farm sizes (8.32
acres) compared to those that have not received training, 7.84 acres. This could
indicate that a majority of the people who were trained have larger farm sizes. Larger
farms provided more avenues through which agriculture training could be more widely
adopted. This finding is consistent with Balija (2014), who argues that larger-scale
farms are in a better position to absorb risks associated with the adoption of new
agricultural practices. It also suggests that training programs may have a preferential
outreach to households with larger landholdings, which could be an influence on the
equitable distribution of benefits across farming households. The SD for farm size is
6.87 acres among those with training and 8.29 acres for those without training. The

larger SD among the non-trained reflects greater variability in farm sizes.
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This would, therefore, imply that farm size may influence the chance of receiving

training.

Table 4.2 presents the summary descriptive statistics of some important discrete and
categorical variables used in the study.

Table 4.2: Descriptive Statistics of Discrete and Categorical

Variable Categories Frequency (%)
Educational level No formal education 161 (40.25)
Primary 60 (15.00)
JHS 45 (11.25)
SHS 59 (14.75)
Tertiary 38 (9.5)
others 37 (9.25)
Total 400 (100)
Religion ATR 197 (50.26)
Christian 122 (31.12)
Muslim 68 (17.35)
Others 5(1.28)
Total 392 (100)
Sex Male 66 (83.5)
Female 334 (16.5)
Total 400 (100)
The dominant mode of land Inheritance 370 (92.50)
acquisition Gift 9 (2.25)
Purchase 21 (5.25)
Total 400 (100)
Marital status Married 346 (86.50)
Divorce 54 (13.5)
Single 0 (0)
Widowed 0 (0)
Total 400 (100)
Household Received Training Yes 202 (50.5)
from LSLA owners No 198 (49.5)
Household or any member of the  Total 400 (100)
community Sought Yes 237 (59.3)
/training/services from LSLA No 163 (40.7)
owners Total 400 (100)

Source: Field Data, 2024
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4.2.2 Descriptive Statistics of Discrete and Categorical

From Table 4.2, the analysis of respondents' educational backgrounds provided an
understanding of the level of formal education within the study population. The
findings revealed that 40.25% of respondents lacked formal education. This
represents a significant portion of those surveyed and highlights an important aspect

of the demographic makeup of the participants.

The percentage of respondents with a primary school education was 15.00% and those
who had completed JHS were 11.25%, while 14.75% had attained SHS education.
These figures mean that beyond the primary school level, there was a gradual decline
in higher levels of educational attainment that may be indicative of certain barriers that
limit the pursuit of higher levels of education. Respondents with tertiary education
attainment were 9.50%, reflecting a relatively small but significant representation in
access to higher education. Finally, 9.25% of the respondents have other forms of

education.

For religion, ATR had the highest number of respondents, with 50.26%. This was
followed by Christianity, with 31.12% of the respondents identifying themselves as
Christians. The Muslims were 17.35%, while a small 1.28% were practicing other
religions. From this, it is evident that ATR and Christianity are the dominant religions

in the study area, while Islam is a sizeable minority.

From the results, the distribution of respondents by sex was skewed as the males
accounted for 83.5% of the sample, while females accounted for 16.5%. This disparity

reflects the gender dynamics within the sampled population and suggests that the
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majority of the household heads who were interviewed are males.

With respect to the mode of land acquisition, inheritance came out as the most
significant source, where about 92.50% of respondents reported having acquired land
through inheritance, 5.25% from purchases, and a negligible 2.25% was acquired
through gifts. This shows the high relevance of traditional systems of inheritance to

land ownership that can inform how land use patterns affect agricultural productivity.

Furthermore, a high percentage of 86.50% of the respondents were married, while
13.50% were divorced. Single or widowed respondents were not represented in this
study as household heads. The high number of married persons implies that the

overwhelming majority of the household heads were married.

For LSLA training, the results in Table 4.2 above indicate that 202 (50.5%) received
training by LSLA owners, while 198 (49.5%) did not receive training. Also, when
households were asked whether they or other community members had sought training
or services from LSLA owners, 237 (59.3%) reported doing so, compared with 163
(40.7%) who had not. These findings suggest that the training programs introduced by
LSLA owners reached a considerable proportion of households, reflecting an active
effort to engage local communities in livelihood training activities. Evidence from the
Talensi resettlements shows that many displaced households benefited from Cardinal
Namdini’s Livelihood restoration activities (Apubeo, 2023; Awuni, 2022). These
programs also provided vocational skills training programs (GNA, 2023), by which
members of the community could learn employable skills and expand their sources of

income.
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4.3 Summary Statistics of Major Crops Cultivated

Table 4.3 shows the summary statistics of the major crops cultivated by farm
households in the study area. The table provides descriptive information on the key
crops grown, including their mean yield and the standard deviations (SD). This
summary helps to understand the relative importance of each of the major crops grown

for participants and non-participants of training.

Table 4. 2: Summary statistics of major crops cultivated

Crop Mean for SD of Mean for SD of
households that households with  households that  households
receive training did not receive ~ without
training. training. training

Bags of Rice 5.16 2.55 3.23 3.02

Bags of Millet 5.96 4.10 4.51 5.91

Bags of 3.10 2.32 3.43 4.39

Groundnut

Bags of Maize  12.50 65.59 4.61 3.13

Bags of 1.60 2.06 1.20 1.62

Soybean

Bags of 4.66 5.82 3.53 1.39

Cowpea

Source: Field Data, 2024

The summary statistics of major crops cultivated are presented in Table 4.3 above.
From the results, rice clearly shows a positive impact from training. The farmers who
participated in the training had an average of 5.16 bags of rice, while farmers without
training had only 3.23 bags. This is a significant increase in average production for
those who received the training. In addition, dispersion in production is less for the
trained farmers, as evidenced by an SD of 2.55 bags compared to that of the non-

trained farmers with 3.02 bags.
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This therefore shows that the training not only brought in better average yields but also
reduced variations in rice production. A lower SD suggests that the trained farmers
may have adopted more standardized farming practices or better techniques that

allowed them to achieve more reliable and consistent outcomes.

Millet also responds positively to training, with the mean yield increasing from 4.51
bags for households without training to 5.96 bags for households with training. This
increase of about 32% , though not quite as significant as the gains observed for rice.
Just like rice, millet production is also becoming more consistent after training, with
the SD reduced from 5.91 for households without training and to 4.10 for households
with training. The high variability of the initial yields for households without training
indicated that millet farming was subjected to a wide range of influences, which could

be from inconsistent practices or varying levels of resource access.

For groundnut, the average yield for households that received training fell slightly
from 3.43 bags for non-trained households to 3.10 bags for trained households. This
is a small decline in average production and might seem counterintuitive, given that
training is generally designed to raise productivity. There are several potential reasons
for this result. This could be because the response of the training program was less
effective in addressing crop-specific challenges, such as soil fertility, pest control, or
weather conditions. It is also possible that the practices taught to groundnut farmers
were not implemented fully or that exogenous factors, such as unfavorable growing
conditions, negatively impacted yields. While the average yields declined, the standard

deviation for trained farmers went down from 4.39 bags to 2.32 bags, indicating that
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with training, the output was more consistent. That implies that even though the
training probably did not raise the average yields, it standardized farming practices to
reduce variability in groundnut production.

The results in Table 4.3 showed that Maize is the crop showing the most dramatic
change, whereas the average yield of non-trained farmers goes up to 4.61 bags, that
for trained farmers increases to 12.50 bags an increase of more than 170%. This
explosive average increase in yield was matched by an extreme increase in variability
as the standard deviation also soared from 3.13 to 65.59 bags. This would imply that
while some of the trained farmers realized high increases in the levels of maize
production, some others might have had quite serious difficulties and hence extremely
low yields. The sharp rise in dispersion with training likely reflects the unevenness of
the impact of the training program; while some farmers benefitted greatly from the
new techniques or inputs, others might have struggled hard to implement the new
practices effectively. The large variability could also be associated with external
factors, like weather conditions, soil quality, or availability of inputs that might have
interacted with the effectiveness of the training across different farmers. This data
highlights the need for targeted support and more tailored training programs to ensure
all farmers can achieve consistent improvement in their maize production.

From the results, Soybean production is increasing in the average yield from 1.20 bags
for farmers without training to 1.60 bags for those who received training, an increase
of 33%. However, the standard deviation goes from 1.62 bags up to 2.06 bags. Hence,
while the average yield was improved, the variability of this production increased.

This increased variability could indicate that some of the farmers were challenged with
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adopting new, perhaps more complicated techniques for farming soybeans or ones that
required a very specific condition. It may be that the training program did affect some
of the farmers, whereas others struggled with the new practices, which resulted in
increased variability.

From the results, Cowpea also shows an average increase in yield, increasing from
3.53 bags for farmers without training to 4.66 bags for those with training, which is an
increase of about 32%. Cowpea production also indicates variability, as shown by the
increase in the standard deviation from 1.39 to 5.82 bags. What this means is that
although the training program was successful in affecting average yields positively, it
also resulted in variability in the production results. The increased variability in yields
could be as a result of differential implementation of training practices, other external
causes like pest attacks or drought, and the differential levels of resource availability
across the different farmers. This emphasises the need for more holistic support of
cowpea farmers, ensuring that the population consistently derives the full benefits of
training programs

4.4 Multivariate Probit Regression: Determinants of Coping Strategies

Table 4.4 presents the results of the multivariate probit regression analysis used to
identify the factors influencing the choice of various coping strategies adopted by
smallholder households in response to the adverse effects of large-scale land
acquisition (LSLAs) activities in the Talensi District. The MVP model simultaneously
estimates the likelihood of choosing multiple coping strategies, recognizing that

households often adopt more than one coping strategy simultaneously.
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Table 4. 3: Multivariate Probit Regression: Determinants of Coping Strategies
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VARIABLES Livelihood Non- Migration Land Selling
diversification agricultural borrowing  assets
investments
Age of household 0.001 0.026%** -0.000 -0.016** -0.005
head (0.007) (0.008) (0.007) (0.007) (0.007)
Household size -0.017 -0.017 0.008 -0.022 -0.003
(0.012) (0.012) (0.012) (0.014) (0.012)
Farming experience 0.008 -0.021#** 0.002* 0.018%* 0.008
(years) (0.008) (0.008) (0.007) (0.008) (0.008)
Years spent in school -0.007 -0.006 -0.004 -0.006 0.009
(0.009) (0.009) (0.009) (0.009) (0.009)
Training (=1, 0=no)  0.024 0.298* -0.145 -0.116 0.058
(0.165) (0.161) (0.156) (0.161) (0.162)
Farm size -0.007 -0.002 -0.012 -0.004 0.007
(0.011) (0.011) (0.010) (0.010) (0.010)
Access to market (=1, 0.008 -0.173 -0.022 -0.157 -0.156
0=no) (0.178) (0.178) (0.170) (0.176) (0.175)
FBO membership 0.210 0.072 0.018 0.437%* 0.173
(=1, 0=no) (0.178) (0.176) (0.169) (0.177) (0.175)
Access to extension 0.028 -0.094 -0.052 0.088 0.076
(=1, 0=no) (0.164) (0.166) (0.160) (0.163) (0.164)
Land value per plot 0.000063** 0.000036 0.000014  — 0.020
(cedis) (0.029) (0.026) (0.000016) (0.017)
Changes in mode of  0.563** 0.081 -0.102 -0.051 0.046
land access (=1, (0.231) (0.175) (0.179) (0.177) (0.170)
0=no)
Land ownership (=1, -0.307 -0.097 -0.045 0.070 0.522%*
0=no) (0.227) (0.242) (0.227) (0.231) (0.251)
Relative in leadership  0.002 0.260* 0.323%* -0.314** -0.329**
position (=1, 0=no) (0.156) (0.156) (0.149) (0.155) (0.157)
Household head (=1, -0.168 -0.275 -0.096 0.142 0.328
0=no) (0.220) (0.230) (0.213) (0.222) (0.228)
Gender (1=male, 0.336 0.375 0.300%* -0.009 0.134
O=female) (0.258) (0.244) (0.241) (0.250) (0.248)
Constant -2.578%* (1.086) -1.052 -0.186 0.080 -2.512%%*
(0.978) (0.937) (0.908) (0.959)

Observations: 388
0.0084

LR Test

Wald chi? (10) = 93.600
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Prob > chi?=0.0616

Parameters Coefficient Std. Err
/atrho21 -0.017 0.096
/atrho31 0.218 0.096
/atrho41 0.121 0.096
/atrho51 0.210 0.096
/atrho32 0.197 0.098
/atrho42 0.019 0.099
/atrho52 0.035 0.098
/atrho43 0.224 0.092
/atrho53 -0.013 0.088
/atrho54 0.158 0.098
p21 -0.017 0.096
p31 0.215 0.092
p41 0.121 0.095
p51 0.207 0.092
p32 0.194 0.094
p42 0.019 0.099
p52 0.035 0.097
p43 0.221 0.087
p53 -0.013 0.088
p54 0.157 0.095

The multivariate probit model used in the analysis of factors influencing the choice of
coping strategies among households affected by LSLA has strong diagnostic results,
as shown in Table 4.4 below. The LR test statistic is 0.0084, which is statistically
significant at the 10% level, implying that these coping strategies are interdependent
and justifying the use of the multivariate probit model. The Wald chi-square = 93.60
and a p-value of 0.0616, indicate the relevance of the model in explaining factors that
influence choices of coping strategy. The significant correlations between the error
terms of various equations indicate interdependence in coping strategy, which further

supports the use of the multivariate probit. These correlations, which indicate how the
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likelihood of adopting one strategy affects the likelihood of adopting another, provide
a valuable understanding of whether the coping strategies are mutually exclusive or

complementary.

The positive association between borrowing land for farming activities and migration
(atrho43 = 0.224) in Table 4.4 implies that households adopting migration as a coping
strategy are likely to borrow land to continue farming activities, which is
complementary. Similarly, (atrho51 =0.210) implies that households that adopt selling
assets as a coping strategy also adopt livelihood diversification as a coping strategy.
Moreover, the results from Table 4.4 reveal that (atrho32 = 0.197) households that
adopted migrations as a coping strategy also adopted non-agriculture investment as a

coping strategy and this association is complementary since the coefficient is positive.

Lastly, the correlation of selling and land borrowing for farming, arrho54 0.158,
indicates that households that adopt selling of assets as a coping strategy also adopted
land borrowing for farming, and this further explains that these two are complementary
strategies. These significant positive correlations strongly suggest that the coping

strategies adopted by households are complementary rather than mutually exclusive.

4.4.1 The Effect of Training on The Adoption of Coping Strategies Among
Affected Households

Regarding the impact of training on the adoption of coping strategies, the results from
the MPV probit model indicated that training was only significant for adopting non-
agricultural investments as a coping strategy. The insignificance of training in

influencing livelihood diversification can be attributed to its broad scope, which
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involves engaging in multiple income-generating activities both within and outside of
agriculture. Within agriculture, diversification may include mixed farming, such as
crop-livestock integration, or adopting multiple crop enterprises. For non-agricultural
activities, diversification overlaps with off-farm engagements, similar to non-
agricultural investments. The insignificance of training in influencing livelihood
diversification occurs because part of the LSLA training was focused on boosting
agricultural output rather than encouraging diversification within agriculture.
Consequently, households that independently diversified into livestock or other
agricultural activities would report livelihood diversification without being affected
by the training, rendering its effect statistically insignificant in this regard, thereby
making non-agricultural investments significant among coping strategies, whereas
livelihood diversification is not. Even though this did not meet prior expectations but
is consist Mulia et al. (2021) found that training influences the adoption of non-farm
investment and Kimathi (2022) found that interventions, including training, did not

significantly influence livelihood diversification.

Moreover, the results in the MVP suggest that LSLA training did not significantly
influence coping strategies like migration, land borrowing, or selling assets. This is
because these coping strategies are largely driven by land shortages and unexpected
shocks rather than skills or knowledge (Barrett & Carter, 2012 ; Dercon, 2002). Thus,
while training played an important role in improving household income, food security
and facilitated the adoption of non-agricultural investment as a coping strategy, it did
not significantly influence broader diversification or other coping strategies

conditioned by structural vulnerabilities (Barrett et al., 2019).
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4.4.2 Factors Influencing the Choice of Coping Strategies.
The results from column 1 in Table 4.4 above revealed that land value per plot and
household notice in change of mode of land acquisition were the factors influencing

livelihood diversification.

The coefficient for land value per plot is 0.000063 and is significant at the 5% level.
The positive relationship indicates that an increase in the value of land per plot is
associated with an increased likelihood of livelihood diversification among affected
households, holding all other factors constant. This is understandable because higher
land values reflect the economic importance of the land, so owners of LSLA might
have paid more compensation for affected households in communities where their land
was of high economic importance or value. The compensation received by smallholder
farmers for land can be used in pursuit of off-farm opportunities such as opening
businesses, investing in education, or even migrating to urban areas in search of better
economic prospects. In diversifying into such activities, households can better manage
the negative consequences associated with the loss of agricultural land, which no
longer provides much income due to the acquisitions by mining companies. Clark
(2011) and Barrett et al. (2001) research shows that a household is likely to invest
compensation in non-farm activities, especially if it receives higher compensation for
the land. The increased compensation due to the sale or leasing of the land for mining
purposes can provide the households with resources that may be used to cushion
themselves from the economic challenges created by the displacement, especially in
those cases where the agricultural land is critical for subsistence and its loss can

significantly affect the livelihood of the household.
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The change in the mode of land acquisition is a key determinant on livelihood
diversification, as revealed by the coefficient (0.563) at a 5% significance level in
Table 4.4. The positive relationship observed shows that households that perceive a
change in the mode of land acquisition in their community were likely to diversify
their livelihoods, holding all other factors constant. This result is understandable for
several intertwined reasons emanating from economic and social dynamics. First,
changes in land acquisition modes often symbolize changes in economic and
environmental conditions that households are exposed to and thus need responses. For
instance, the conversion of communal or smallholder agricultural lands to commercial
purposes such as mining, large-scale agriculture, or infrastructural development
disrupts the conventional farming activities of people. Probably, households find
themselves with reduced access to high-potential land or communal resources, and the
option of agriculture will not be as viable anymore. Faced with this uncertainty,
diversification becomes a logical response that enables households to explore other
sources of income and mitigate risks associated with land loss (Scoones, 1998;

Deininger et al., 2011).

With respect to non-agriculture investment, the results in column 2 of Table 4.4. reveal
that farming experience, relatives in leadership positions, age of household head, and
training received were the factors affecting households’ adoption of non-agriculture

investment as a coping strategy.

The coefficient on the age of the household head in influencing non-agricultural

investments is 0.026, statistically significant at the 1% level. This shows that as the
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head of the household gets older, their likelihood of investing in non-agricultural
activities increases, holding all other factors constant. This is especially true in the
case of LSLA, where the households affected typically have limited access to land and
must diversify their livelihood. Older household heads are likely to possess a higher
degree of financial capital or income that they have accumulated from agriculture and
other income activities. Such ownership of assets places them in a position where they
can use the initial capital to invest in off-farm activities like trade, small-scale
industries, or services. They may also be more risk-averse in their behavior, going for
low-risk and certain investments outside agriculture, especially because of the

uncertainty brought about by LSLA.

The negative coefficient for farming experience (—0.021) means that the more
experienced the farmer, the less likely he is to invest in non-agricultural investments
all else equal. This might result from a strong attachment to agricultural livelihoods
and the desire to remain with traditional farming methods that offer a degree of
stability. Given their experience, farmers usually have substantial expertise and
networks within the agriculture sector and, therefore, do not find it worth exploring
new, relatively risky non-farm activities. In addition, risk aversion characterizes
experienced farmers. According to Moser, (1998), the more experience an individual
has in a given field, the more they avoid diversification into areas in which they are

inexperienced.

Relative in leadership position has a positive coefficient of 0.260 and is statistically

significant at 10%. This implies that having a relative in a leadership position increases
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the likelihood of adopting non-agriculture investment as a coping strategy, holding all
factors constant. This might be because leadership networks increase social capital,
which, in turn, enhances access to finance, information, and investment opportunities.
According to social capital theory, (Morrow & Scorgie-Porter, 2017), leadership
networks facilitate access to networks that open doors to economic opportunities and
activities. Community leaders usually control access to resources and opportunities

and favour their relatives, who, in turn, invest in other income-generating activities.

The results from column 3 in Table 4.4 reveal that farming experience, relative in
leadership position, and gender were the factors that influenced the adoption of

migrations as a coping strategy by households.

The positive coefficient for farming experience is 0.02 and is statistically significant
at 10%. This suggests that increased years of farming are associated with an increased
likelihood of households adopting migration as a coping strategy, holding all factors
constant. This is so because farmers who have several years of farming experience
would still want to engage in farming; this will increase their likelihood of household
members migrating to areas where land is abundant to continue their farming.
Furthermore, this reflects their ability to handle migration complexities such as job
search, housing, and other forms of adjustment in the new environments. Migration
has been viewed by Barrett et al. (2001) as a risk-mitigation and opportunity-
capitalizing strategy for individuals who possess the relevant capability to overcome

risk and use new opportunities.
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Having a relative in a leadership position has a coefficient of 0.323 and is statistically
significant at 5 %. This means that having a relative in a leadership position is strongly
associated with a higher likelihood of migration, holding all other factors constant.
This is expected because leadership networks may offer access to migration networks
and resources, including job referrals or financial resources that the household member
does not typically have. Moser, (1998) emphasizes that social networks decrease the
transaction costs of migrating and make migration a plausible strategy for households
with socially connected members. In a context where formal support structures are

minimal, leadership links can be a source into which new opportunities open.

The positive coefficient of gender is 0.300 and is statistically significant at 5%. This
indicates that members of male-headed households were more likely to migrate as
compared to their female counterparts, all else equal. This is in line with the traditional
gender roles of many rural communities where men are expected to seek employment
elsewhere to support their families. (de Brauw et al (2014) observed that migration
often occurs along the lines of male-dominated labour markets, providing greater
access to physical mobility and a search for better economic opportunities for men.
These impediments may be cultural or structural for women, yet this may not be the

same for men.

The results in column 4 of Table 4.4 reveal that the Age of the household head,
Farming experience, membership of FBO, and relative in leadership position are

factors affecting land borrowing for farming.

The coefficient for the age of the household head is -0.016, and its statistical
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significance at the 5% level indicates a strong negative relationship. This implies that
an increase in the age of the household head is associated with a decreased likelihood
of land borrowing for farming, holding all other factors constant. This is expected
because, as one gets older, the physical strength to undertake intensive farming
activities decreases. Land borrowing often comes with conditions, such as cultivating
the land to meet certain expectations or repaying the borrowed land through labor or
produce. Such demands may prove difficult for the elderly, who may turn to less labor-
demanding strategies such as reducing their agricultural production, seeking
remittances from other members of the family, or accessing social safety nets if
possible. This aligns with the findings of Wossen et al., (2018), who observed that

older farmers often prioritize livelihood strategies that require less physical labour.

The coefficient of having a relative in a leadership position is -0.314, which is
statistically significant at the 5% level. This result implies that those households with
members who have relatives in leadership positions have lower probabilities of
borrowing land for cultivation as compared to their counterparts without relatives in
leadership positions, ceteris paribus. Leadership positions often provide resources and
networks that reduce the need for land borrowing. For instance, through influential
relatives, households may be able to secure preferential treatment with regard to access
to redistributed land, compensation, or other resources made available as part of LSLA
mitigation measures. This finding is consistent with the work of Tomich et al., (2019),
which highlights the role of social capital and leadership in accessing resources in rural

contexts.
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The coefficient for farming experience is 0.018 and is statistically significant at 5%.
This indicates that households with more farming experience are more likely to borrow
land for farming, all else equal. It is expected that experienced farmers usually have
the knowledge and skills necessary to efficiently use borrowed land, making them
more attractive candidates for such arrangements. Moreover, experienced farmers may
be more committed to agriculture, which motivates them to seek alternatives like land
borrowing when their landholdings are lost through the LSLA. This finding is
supported by literature such as Reardon et al ( 2001) who found that experienced
farmers are better positioned to manage risks and uncertainties in agricultural
production. In the face of disruptions to land tenure systems, for example, LSLAs,
borrowing of land becomes an important coping strategy that enables the continuation

of agricultural livelihoods.

The coefficient of membership in FBO is 0.437. This positive coefficient implies that
FBO membership increases the probability of households adopting land borrowing for
farming as a coping strategy as compared to their counterparts without FBO
membership, holding all other factors constant. This is understandable because FBOs
often provide a collective action platform and resource pool among farmers. Members
of such organizations might gain information about the availability of land to borrow
or even obtain access through collective bargaining. In addition, FBOs may provide
social capital that could facilitate trust and negotiation between landowners and
borrowers (Boansi et al., 2023).

The results in column 5 of Table 4.4 reveal that land ownership and relative in

leadership were the factors influencing the selling of assets as a coping strategy.
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Land ownership has a positive coefficient of 0.522 and is statistically significant at
5%. The positive coefficient for land ownership suggests that households owning land
have a higher probability of adopting selling assets as a coping mechanism, as
compared to their counterparts, all else equal. This is understandable because land
ownership normally provides a form of collateral, hence access to credit or liquidity.
In those cases where such options are not available or not sufficient, a landowning
household could sell movable assets, such as livestock or farm machinery, to meet
immediate needs. This finding is supported by studies like that Carter & Barrett,
(2006) work that details how landowners may smooth income shocks by selling off
assets. Households in LSLA areas may face declining agricultural productivity that
can result in the liquidation of assets as a coping strategy to replace losses in income
or increased expenditure.

Relative in a leadership position has a negative coefficient of -0.329 and is statistically
significant at 5%. The negative coefficient on having a relative in a position of
leadership indicates that all else being equal, households with these connections are
less likely to adopt selling assets as a coping strategy as compared to their counterparts.
This is understandable because leadership is often associated with access to resources
such as financial support, information, or help from various social networks. These
could leverage their social capital to borrow loans, grants, and other forms of aid with
reduced pressure for liquidating assets during shocks. This might be facilitated by the
social capital theory presented by Morrow & Scorgie-Porter, (2017) , which focuses
on how networks and leadership roles promote access to non-market resources. Access

to livelihood restoration programs could be more easily extended to households with
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members in leadership positions, thereby minimizing their need to sell any assets.

4.5 Determinants of Training Participation and Household Farm Income

Table 4.5 presents the results of the endogenous treatment regression analysis
examining the determinants of training participation and household farm income

among smallholder farmers in the Talensi District.

Table 4. 4: Determinants of Training Participation and Household Farm
Income

VARIABLES Training Std. Error Farm Income Std. Error
(Coeft.) (Coeft.)
Age of respondent 0.007 0.006 0.002 0.014
Household size 0.013 0.011 0.032 0.026
Farming Experience (Years) -0.008 0.006 0.012 0.016
Years spent in school 0.018** 0.007 -0.021 0.019
Farm size (acres) -0.009 0.009 0.081*** 0.023
Gender (1= Male, 0=Female) 0.277 0.180 0.379 0.453
Land ownership (1=yes, 0=no) -0.267 0.194 0.477 0.471
Access to extension (1=yes, 0=no)  0.270** 0.132 0.550* 0.247
Access to credit (1=yes, 0=no) 0.022 0.127 -0.098 0.322
Access to market (1=yes, 0=no) -0.118 0.138 0.979%** 0.351
Training (1=yes, 0=no) 3.450%** 0.525
Consultation during LSLA process  0.190* 0.089
(1=yes, 0=no)
Distance to the training center(km) -0.039** 0.017
Relative in leadership (1=yes, 0.212%* 0.099 0.438 0.268
0=no)
athrho -1.092%** 0.150
Lnsigma 1.147%%* 0.061
Constant -0.165 0.589 1.375 1.485
Observations 394 394

LR test = 0.0045
Prob >chi2 =0.0000
Wald chi2(12) = 94.66

Standard errors in parentheses
*H% p<0.01, ** p<0.05, * p<0.1
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From the results in Table 4.5, the rho coefficient (-1.092*** significant at 1%) shows
a strong negative correlation between the unobserved factors affecting the decision to
participate in training (selection equation) and those affecting household farm income
(outcome equation). This suggests that households with a higher probability of
unobserved factors contributing to training participation tend to have a lower
unobserved factor positively affecting farm income. The significance of athrho
confirms selection bias and thus justifies the use of an endogenous treatment model to

correct it.

The Insigma is the log variance of the error term in the outcome equation. It is
1.147*** and significant at 1%, indicating that relatively large variability in household
farm income has been accounted for by this model, and therefore reinforces the
reliability of estimated coefficients and the overall explanatory power of the model.
Additional diagnostics further support the model's strength. The LR test is extremely
significant at 1%, again suggesting that the outcome and the selection equation are
dependent on each other and should run together using the endogenous treatment
regression rather than a separate OLS and logit. The Wald chi-square statistic, 1.147**
still suggests the overall significance, hence the general relevance and strength of this

model
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4.5.1 The Effect of Training from Large-Scale Land Acquisition Owners on
Household Farm Income

The coefficient for the training variable in the model is 3.450, which is significant at
a 1% level, meaning that households that received livelihood restoration training
experience approximately 3.450 % higher household farm income than those who did
not receive the training, holding other factors constant. This statistically significant
coefficient highlights the enormous positive effect of the livelihood training. This
finding is understandable because the agricultural training covered improved
agronomic practices, crop management, and better post-harvest handling methods
(Ngnenbe, 2022; Ayuu, 2022), all of which directly enhanced yields and produce
quality, leading to better household farm income for beneficiaries. Non-farm
livelihoods training provided by the LSLA owners also extended to vocational and
technical skills such as masonry, carpentry (Golder, 2018; GNA, 2023), etc. The
positive and statistically significant coefficient of the training variable in the farm
income regression may also be attributed to the vocational skills acquired by
beneficiaries, which could have enabled them to engage in non-agriculture activities,
generate income, and reinvest part of this capital into farming. Such reinvestment has
the potential to enhance agricultural productivity and, consequently, increase

household farm income.

This corresponds well with the current literature that has demonstrated access to
training programs has a positive effect on household farm income and productivity.
some scholars argue that agricultural extension and training programs induce farmer

behaviour changes that, with time, alter farming techniques and influence economic
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outcomes over time (Wordofa, 2018) .

4.5.2 Determinants of Training in Table 4.5

The results in Table 4.5 showed that "Relative in Leadership Position" has a coefficient
0f 0.212, which is significant at 5%. This implies that households having a relative in
a leadership position are more likely to receive training as compared to their
counterparts without relatives in leadership positions, holding all factors constant. This
is understandable because households with relatives in leadership positions may have
wider access to resources, information, and opportunities. Leadership positions often
bring increased social capital, which can facilitate participation in development
programs, including livelihood restoration training. A household having a relative in
a leadership position could also increase the influence of the household within the
community, making them more likely to be selected for training opportunities or be
informed about available programs. These findings is in agreement with Eren, (2014)
and Fafchamps & Minten, (2005) who found that social networks and influential

community members are very important in access to opportunities .

From the results in Table 4.5, access to extension is statistically significant at 5% and
has a positive coefficient of 0.270. This means that households that had access to
extension were more likely to receive training than their counterparts who did not have
access to extension, all else equal. This meets expectations because extension services
are usually aimed at bridging the knowledge gap between researchers and farmers
through knowledge dissemination, practical training and technical support to educate

farmers on the availability of new agriculture innovations. Therefore, households who
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have access to extension might have been educated on the benefits of participating in
the programs thereby increasing their probability of participation as compared to their
counterparts who did not have access to extension. Also, households that have access
to extension were more likely to be aware of this training program either from peers
or the extension agents who educate and provide extension services to them thereby
making these households more likely to receive training for this livelihood restoration
program. This finding agrees with the work of (Anderson & Feder, 2004; Fischer &
Qaim, 2014) who found that extension services not only provide technical knowledge

but also facilitate access to training.

The coefficient of years spent in school by the household head in the treatment
equation of Table 4.5 is 0.018, which is statistically significant at the 5% level. This
means that each additional year spent in school increases the probability of benefiting
from the livelihood training. This positive relationship is understandable because
education equips households with the requisite cognitive and technical skills,
increasing their chances of participating in the training. The more educated a person,
the more active and efficient he will be in the use and search for livelihood
development opportunities. They also typically enjoy better access to information
networks that help them learn about such programs more effectively. These findings
are supported by the research work of Ragasa et al.(2013) who identify the key role

education plays in bridging gaps in access to extension services.

From Table 4.5, distance to the training center has a coefficient of -0.039, which is

statistically significant at the 5% significance level. This means that for every
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additional kilometer of distance from a household to the training center, the probability
of the household participating in training decreases, holding all other factors constant.
This result points out the crucial role played by geographical proximity in facilitating
access to capacity-building opportunities, especially in rural settings. This implies that
far distance to training centers translates to higher costs not just financially, but also
in terms of time, which poorer households may not be able to afford. The opportunity
cost of attending training which could have been used in pursuit of income-generating
or subsistence activities further decreases participation in training among households
that live far away from training centers. These findings are consistent with previous
studies. Research by Paladan,( 2019) in the Philippines emphasizes that distance to
training centers is one of the major factors affecting farmer participation. He found
that as distance increases, the likelihood of farmers participating in agricultural

training decreases.

The consultation during LSLA variable has a positive coefficient of 0.190 and is
significant at the 10% in Table 4.5. This indicates that, holding all other factors
constant, households that were consulted during the land acquisition process are more
likely to receive training by owners of LSLA than their counterparts. This result
emphasizes the important role of consultation in livelihood recovery efforts. Being
consulted may have built trust and improved understanding, relationships between
households and the LSLA owners, making households more aware and willing to
participate in livelihood training. On the other hand, those who reported that they were
not consulted might have been excluded from access to some key information and may

have been less informed about training or more resistant to accessing LSLA-related
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programs. This finding aligns with the best international practice that prioritises Free,
Prior, and Informed Consent (FPIC), which places consultation among the
requirements of inclusive resettlement and recovery of livelihoods (FAO, 2016)

4.5.3 Other Determinants of Household Farm Income

From Table 4.5, the coefficient of farm size in the outcome equation is 0.08 1***which
is statistically significant at 1%. This result implies that an acre increase in farm size
is associated with approximately 0.08% increase in household farm income, holding
all other factors constant. This meets prior expectation because larger farm sizes
usually benefit from economics of scale, where the cost per unit of output decreases
as the scale of production increases because of the more efficient use of resources such
as labour, equipment, and inputs. As a result, larger farms can achieve higher output
and income levels compared to smaller farms. Also, larger farms generally have better
market access and are more capable of meeting market demands. This agrees with the
work of Byerlee & Deininger, (2013) who also found that farm size has a positive
correlation with farm income.

From Table 4.5 above, the coefficient for access to extension in the outcome equation
is 0.550*, which is statistically significant at 10%. This implies that farmers who had
access to extension had an average farm income of 0.55% more than their counterparts,
holding other factors constant. This positive and significant relationship meets prior
expectations and highlights the transformational potential of agricultural extension in
the improvement of farming practices and productivity, hence enhancing the
livelihoods of smallholder farmers. Extension services bridge the gap between

research institutions and farmers in the area of disseminating breakthrough innovations
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and best farming practices. In most instances, extension workers provide more than
just technical advice but also assist farmers in the adoption of improved technologies,
access to markets, and decision-making in their various agricultural enterprises. These
services therefore, play an essential role in the growth and sustainability of smallholder
agriculture. Asfaw et al., (2012) and Anderson & Feder, (2004) have also emphasized
that extension services can perform an essential function of improving agricultural
productivity, particularly in resource-constrained situations. Their work has focused
on how agricultural extension, appropriately delivered, could lead to enhanced
efficiency, higher output, and improved incomes among poor, smallholder farmers
with access to limited forms of support.

Market access has a positive coefficient of 0.979 and has a 1% level of significance.
This indicates that, holding all other factors constant, households with access to
markets had an average farm income of 0.987% higher their counterparts. The positive
effect of market access highlights its important role in improving rural household farm
income. Farmers with access to markets can sell their produce at better prices, reduce
transaction costs, and minimise post-harvest losses. . This aligns with existing
literature, which emphasizes that better integration into markets is associated with
higher earnings and improved welfare among smallholder farmers (Barrett, 2008;
Oseni & Winters, 2009) .

4.6 Determinants of Training Participation and Household Food Security

Table 4.6 presents the results of the endogenous treatment regression analysis
examining the determinants of training participation and food security among

smallholder farmers in the Talensi District.
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Table 4. 5: Determinants of Training Participation and Household Food

Security
VARIABLES Training (Coef) Training FCS FCS
(Std. Error)  (Coef) (Std. Error)
Age of respondent 0.008 (0.006) -0.004** (0.002)
Household size 0.017 (0.011) 0.001 (0.003)
Years of Farming -0.009 (0.006) 0.002 (0.002)
Experience
E} Years spent in school 0.019** (0.008) 0.004* (0.003)
a Farm size (acres) -0.013 (0.010) 0.006** (0.003)
a Gender (1=Male, 0.280 (0.185) 0.086 (0.057)
g 0=Female)
/A Land ownership (1=yes, -0.190 (0.192) 0.142** (0.058)
E 0=no)
& Access to extension 0.313** (0.135) 0.217%** (0.043)
% (1=yes, 0=no)
X Consultation during 0.305%* (0.120)
g LSLA (1=yes, 0=no)
J Distance to training (km) -0.024* (0.014)
8 Access to market (1=yes, -0.182 (0.141) 0.174***  (0.043)
W 0=no)
i Relative in a leadership 0.256* (0.132) 0.085 (0.062)
E position (1=yes, 0=no)
E FBO (1=yes, 0=no) -0.009 (0.140) 0.085%* (0.041)
E Access to credit (1=yes, 0.068* (0.035)
0=no)
Training (1=yes, 0=no) 0.403***  (0.148)
athrho -0.667** (0.285)
Insigma -0.968***  (0.092)
Constant -0.365 (0.592) 3.777F**  (0.187)
Observations 394 394

LR test of = 0.09
Prob > chi2 = 0.0000

Wald chi2(12) = 107.05

Standard errors in parentheses

#x%k n<().01, ** p<0.05, * p<0.1
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The model diagnostics from the analysis of Table 4.6 below are robust and valid in
explaining the factors that affect household food security. The parameter athrho (-
0.667, significant at 5%) measures the correlation between the error terms of the
selection and outcome equations. The negative sign indicates that unobserved factors
affecting household participation in training (selection equation) are negatively related
to the unobserved factors affecting FCS (outcome equation). The finding thus confirms
the appropriateness of the application of the endogenous treatment model, given that

its disregard may lead to estimates susceptible to bias.

Insigma (-0.968, significant at 1%) is the natural log of the variance of the error term
in the outcome equation. In this case, the significance of the parameter indicates that
dispersion in the FCS is captured by the model, hence it is reliable enough for
measuring the key determinants of food security. The constant term in the result
equation, which is 3.777 at a 1% significance level, actually presents the baseline FCS
of households when all independent variables take the value of zero. Although this is
of limited interpretive value on its own, its significance strengthens the need for

consideration of the baseline context in the assessment of food security outcomes.

The LR test is significant at 10% indicating that running the selection and the outcome
equations together is more appropriate than running them separately. The diagnostic
results overall confirm that the model is robust in solving issues of endogeneity,
selection bias is well accounted for, and the determinants and effects of training on
food security are well captured. This enhances the credibility of the findings and their

implications for policy interventions aimed at household food security.
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4.6.1 The Effect of Training from Large-Scale Land Acquisition Owners on
Household Food Security.

Training is the treatment variable for this study. It is statistically significant at 1% and
has a positive coefficient of 0.403. The positive coefficient of training implies that
households that had a member who participated or received livelihood training had an
average FCS of 0.403% higher than their counterparts who did not receive training,
holding all other factors constant. This result is understandable and meets prior
expectations because we expect that households that had their members train for
various jobs, such as how to operate heavy-duty mining tractors and those who
received training for various vocational skills, such as brick-laying and tiling,
plumbing, carpentry, and electrical installation (GNA, 2023;Golder, 2018) should
be able to set-up their own business or shops and take advantage of various
employment opportunities in the quarrying or mining companies such as the Cardinal
Namdini Mining Limited and earn income which can be used to purchase multiple
varieties of food thereby resulting in higher FCS than their counterparts who did not
benefit from the livelihood restoration training . Also, the positive correlation between
training on FCS and training can be attributed to the improvements in agricultural
output that these interventions naturally bring. Households who benefited in the
agriculture training (Ngnenbe, 2022) , are expected to have higher yields and more
diverse agricultural outputs, which directly contribute to improved food availability
and access for the household. As yield increases, households are better able to meet
their nutritional needs, resulting in higher FCS. This is in alignment with Asfaw et al.,

(2012) ,Dercon & Christiaensen, (2011) who found in their studies that households
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engaged in such training and improved agriculture innovations have better food

security outcomes.

4.6.2 Determinants Training in Table 4.6

The results from Table 4.6 showed that Relative in Leadership Position has a
coefficient of 0.256, which is significant at 10%. This implies that households having
a relative in a leadership position were more likely to receive training as compared to
their counterparts without relatives in leadership positions, holding all factors
constant. This is understandable because households with relatives in leadership
positions may have wider access to resources, information, and opportunities.
Leadership positions often bring increased social capital, which can facilitate
participation in development programs, including livelihood restoration training. A
household having a relative in a leadership position could also increase the influence
of the household within the community, making them more likely to be selected for
training opportunities or be informed about available programs. According to Eren,
(2014), social networks and influential community members are very important in

access to opportunities.

Results from Table 4.6 above showed that access to extension is statistically
significant at 5% and has a coefficient of 0.313. This means that households that had
access to extension were more likely to receive training than their counterparts who
did not have access to extension, all else equal. This meets expectations because
extension services households that have access to extension were more likely to be

aware of this training program either from peers or the extension agents who educate
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and provide extension services to them thereby making these households more likely
to receive the livelihood training . This finding agrees with the work of Fischer &
Qaim, (2014) who found that extension services not only provide technical knowledge

but also facilitate access to training.

The coefficient of years spent in school by the household head in the treatment
equation of Table 4.6 is 0.0185, which is statistically significant at the 5% level. This
means that for each additional year spent in school the probability of participating in
the livelihood training increases, holding all factors constant. This positive
relationship is understandable because education equips households with the requisite
cognitive and technical skills, increasing their chances of participating in the training
programs. The more educated a person, the more active and efficient he will be in the
use and search for livelihood development opportunities. They also typically enjoy
better access to information networks that help them learn about such programs more
effectively. According to Asfaw et al., (2012) educated household heads better
understand the long-term benefits of different sustainable agricultural practices that

may have been introduced through training programs.

From Table 4.6 distance to the training center variable has a coefficient of -0.0242,
which is statistically significant at 10%. This means that for every additional kilometer
of distance from a household to the training center, the probability of the household
participating in training programs decreases, holding all other factors constant. This
result points out the crucial role played by geographical proximity in facilitating access

to capacity-building opportunities, especially in rural settings. This implies that far
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distance to training centers translates to higher costs not just financially, but also in
terms of time, which poorer households may not be able to afford. The opportunity
cost of attending training which could have been used in pursuit of income-generating
or subsistence activities further decreases participation in training among households
who live far away from training centers. This is in agreement with Paladan (2019) in
the Philippines who found that as distance increases, the likelihood of farmers

participating in agricultural training decreases.

The consultation during LSLA variable has a positive coefficient of 0.305 and is
significant at the 5% in Table 4.6. This indicates that, holding all other factors constant,
households that were consulted during the land acquisition process are more likely to
receive training by owners of LSLA than their counterparts. This result emphasizes
the important role of consultation in livelihood recovery efforts. Being consulted may
have built trust and improved understanding, relationships between households and
the LSLA owners, making households more aware and willing to participate in
livelihood training. On the other hand, those who reported that they were not consulted
might have been excluded from access to some key information and may have been
less informed about training or more resistant to accessing LSLA-related programs.
This finding aligns with the best international practice that prioritises Free, Prior, and
Informed Consent (FPIC), which places consultation among the requirements of

inclusive resettlement and recovery of livelihoods (FAO, 2016) .
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4.6.3 Other Determinants of Food Security

Age is statistically significant at 5% and has a negative coefficient of 0.00386. This
coefficient (-0.00386) implies that for every additional year of age of the household
head, household FCS decreases by approximately 0.004 %, holding all other factors
constant. The main factor contributing to this phenomenon is the natural process of
decreased strength and stamina, which has its consequences for agricultural output.
Zezza et al. ( 2011) found that lowered physical capacity limits the extent to which
aged farmers can perform physically demanding farming tasks, hence affecting food
availability. This is more critical in labour-intensive subsistence farming systems
where the physical input directly translates into output. Moreover, older household
heads may also exhibit a higher degree of risk aversion. This conservative attitude
toward decision-making could result in resistance to or hesitation in the adoption of
improved agricultural practices. This is in alignment with Akudugu et al.( 2014) who

found similar results.

Land ownership has a positive coefficient of 0.142 and is statistically significant at 5%
in the outcome equation. This implies that households that owned land had an average
of 0.142% higher FCS than their counterparts, holding all other factors constant. This
is understandable and meets prior expectations because land is an important asset for
agricultural activities. Owning land allows households to engage in agricultural
activities, directly contributing to their household food supply. This enhanced
agricultural production capacity can lead to increased food availability and diversity,
thereby leading to better food security outcomes. Also, Households that own land do

not incur any cost in renting land for production or sharing produce with land owners
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after harvesting, so they have enough variety of food for consumption. This finding is
in line with Haddad et al., (1998) who found that land ownership is an important
determinant of household food security, and owning land results in better food security

outcomes.

The coefficient of access to credit is 0.0677 and is statistically significant at 10%. This
positive and significant coefficient of access to credit implies that households having
access to credit experience an average 0.068% increase in their FCS more than their
counterparts who do not have access to credit, holding all factors constant. This
relationship could suggest that the financial resources gained through credit allow the
household to make critical investments in agricultural inputs, improve productivity, or
smooth consumption over periods of shortfalls in income, thus enhancing food
security. Moreover, Access to credit by households means they can afford improved
seeds, fertilizers, and other vital inputs that raise agricultural output and, consequently,
food availability. Empirical literature has indicated that credit is very crucial for
farmers to adopt various productivity-enhancing technologies and practices (Simtowe
& Zeller, 2006). Such investment can be translated directly into a more diverse and

sufficient diet, hence an improvement in household food security outcomes.

Access to extension has a positive coefficient of 0.217 which is statistically significant
at 1%. This implies that households with access to agricultural extension services had
an approximate 0.217% higher FCS than their counterparts who did not have access
to extension, all else equal. This finding is consistent with previous literature, which

highlights the critical role of extension services in improving agricultural productivity
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and food security. Extension services provide farmers with access to information and
best practices that could improve their farming. This is in line with Asfaw et al., (2012)
who found that extension services can greatly enhance the productivity of small-scale
farmers by improving their knowledge of new farming techniques, management of

pests, and better use of inputs.

Access to market is statistically significant at the 1% level, showing a positive
coefficient value of 0.174. This means that households with access to the markets
experience approximately 0.174 % higher FCS than their counterparts, assuming all
other factors are held constant. This suggests that access to the markets significantly
contributes to enhanced food security at the household level. Farmers who have access
to the markets not only sell their produce at fair prices but also have a better range of
foodstuffs to buy, thus improving their food security status compared to their
counterparts. The income derived from the sale of surplus produce at fair prices gives
households the purchasing power to afford a variety of foods, including fruits,
vegetables, and protein sources and this leads to greater dietary diversity, which
contributes to improved nutrition and higher FCS. This finding is in agreement with
findings by Barrett, (2008) who found that market access enhances household income

and dietary diversity, thus directly improving food security outcomes.

Farm size is statistically significant at 5%, and had a positive coefficient of 0.00596.
This implies that, holding all other factors constant, a one-acre increase in farm size is
associated with a 0.006% increase in FCS. This is understandable because larger farms

are associated with the ability of households to grow a diverse range of crops and raise
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livestock, as well as an opportunity to use sustainable agriculture practices. This
directly relates to more food availability, better dietary diversity, and the possibility of
generating income through sales in markets. This finding is consistent with Ruslan &
Prasetyo (2024), who indicate that larger farm size is positively associated with food

security outcomes

4.12 Tests for Validity of Instrumental Variables

The use of the maximum likelihood estimator in this study necessitated the use of
instrumental variables to control the possible selection bias caused by the presence of
endogeneity. For any of the instruments to be deemed valid, at least one needs to affect
the farmer's decision to receive training, or the treatment variable, without directly
affecting household food security and household farm income. In this study, distance
to the training center and consultation during land acquisition process are selected for
identification restrictions. These instruments are supposed to be those which can affect
a farmer's decision to participate in the training, but will not directly influence the
household's food security and household farm income. These instruments have been
selected on the understanding that smallholder farmers are bound to be influenced by
factors such as proximity to training centers and engagement in the consultation
process increased the likelihood that households had better information, greater
awareness, and deeper understanding of the LSLA project and the measures intended
to restore livelihoods. These could, in one way or another, affect a farmer's likelihood
of participating in livelihood restoration training. However, it was assumed that these
instruments do not directly affect household food security or farm income but rather

factors affecting training participation.
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According to Di Falco et al ( 2011) the validity of an instrumental variable can be
tested through a falsification test. A variable is considered valid if it influences the
decision to participate in the treatment (in this case, training) but does not have a direct
effect on the outcome variables (food security or farm income). This is because if the
instruments directly influenced food security or household farm income, it would be a

violation of the exclusion restriction.

A binary logit regression was used to test if the instruments affect farmers' decisions
to join training programs. This is an important test since it shows if the instruments
are relevant and impact the treatment training variable. The result of the relevance test
from the logit regression, as reported in the appendix, showed that distance to the
training center and consultation during the land acquisition process are highly
significant. Therefore, both instruments strongly determine whether farmers
participate in the training program and thus satisfy the relevance condition for
instrumental variables. Furthermore, distance to the training center consultation during
the land acquisition process were then run against the outcome variables, food security,
and household farm income. The results showed that neither instrument was
statistically significant for either food security or household farm income, indicating

that they met the criteria of exogeneity.

4.7 Treatment effects of Training on Household Farm income and Food
Security
Table 4.7 shows the estimated average treatment effects (ATE) of training on the two

important livelihood outcome variables: household farm income and household food
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security, estimated using Propensity Score Matching (PSM) in Stata. The motivation
for this exercise is to serve as a robust check. Reporting both ETR and PSM estimates
strengthens the robustness of the analysis and ensures that the observed effect of

training is not reliant on only one estimation method.

Table 4. 6: ATE of Training on Household Food Security and Farm Income

Outcome variable ATE Robust Std. Err  P>|z|
FCS_ihstrans 0.075 0.045 0.092
Household Farmincome ihstrans  0.695 0.315 0.027

Source: Authors' Own Estimation, 2024

For household food security, the estimated ATE is 0.075 with a robust standard error
of 0.045, and the associated p-value is 0.092, as shown in Table 4.7. The ATE 0.075
means that if all households had participated in the training, their average FCS would
be 0.075% higher than if none had participated. In other words, the average FCS of
households that participated in training was 0.075% higher than their counterparts.
This outcome is in line with existing literature, which demonstrates that interventions
aimed at capacity building contribute to positive food security outcomes (Vermeulen

& Cotula, 2010).

Furthermore, the estimated ATE for household farm income is 0.695 and a p-value of
0.027. This implies that households that benefited from the training had 0.695% higher
farm income than their counterparts. This result means that the training improves farm
income compared to the direct improvement of food security. The gap between the
two results shows that while higher incomes are an important pathway to food security,
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the translation of higher earnings into improved nutritional outcomes is not automatic,
but may be influenced by additional factors such as household consumption

preferences, household expenditure on food, e.t.c. This is in agreement with Ayanwale

et al (2024).

Table 4.8 above reports the estimated Average Treatment Effect on the Treated
(ATET) for two major livelihood outcome variables: Household food security and
household farm income. The ATET provides an estimate of the effect of training on

households that have actually received the training.

Table 4.8: ATET of Training on Household Food Security and Farm Income

Outcome variable ATET Robust Std. Err P>z
FCS 0.089 0.051 0.078
Household Farm income 0.748 0.393 0.057

Source: Authors RA Estimation, 2024

The estimated ATET for household food security is 0.089. This implies that
households that benefited from the training had 0.089% higher FCS compared to what
would have occurred if these same households had not benefited from the training.
This is consistent with the literature that says agricultural training and capacity-
building programs enhance food security since human capital will be improved,
leading to higher productivity in agriculture and better management of resources

(Doss, 2006).
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The ATET estimate of 0.748 for household farm income implies that for households
that received training, their average farm income is 0.748% more than what it would
have been if these same households had not received the training. This aligns with
impact evaluation studies like Davis et al. (2012), who found that the Farmer Field
School adopters in East Africa earned significantly more than respective
counterfactuals without training, and Martey et al. (2021) who found that climate-
smart cowpea technology adopters in Ghana had 24% more earnings than respective

counterfactuals without training.

110



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

% |

b=
=

www.udsspace.uds.edu.gh

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Introduction
This final chapter of the study draws conclusions and policy recommendations based
on the key findings. The chapter also outlines the limitations and offers suggestions

for future studies.

5.2 Summary

With the main objective of examining the effect of training from LSLA owners on the
livelihood of smallholder farmers in the Talensi district, the study provided a thorough
understanding of the relationship between training, household farm income, food

security, and the factors influencing the choice of coping strategies.

The first objective examined the factors influencing the choice of coping strategies
that households adopt in response to the LSLA. The results from the multivariate
regression indicated that the factors influencing the adoption of coping strategies
included household size, FBO membership, access to credit, age of the household

head, farming experience, relative position in leadership, and training, among others.

The second objective analyzed the effect of training from LSLA owners on household
farm income. Findings from the study showed that households that received training

from LSLA owners had better household farm income compared to their counterparts.

The third objective examined the effect of training from LSLA owners on household

food security. Findings from the study indicated that households that participated in
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training from LSLA owners saw significant improvement in their food security
outcomes compared to their counterparts. These findings highlight the need to expand

access to training programs for more affected households that have not benefited.

5.3 Conclusion

Based on the findings from the study, the following conclusion can be drawn.

The study examined the effect of training on the livelihood outcomes of affected
households in the Talensi District and the factors influencing the choice of coping
strategies. The findings of the study revealed that LSLA livelihood training had a
significant positive effect on household farm income and food security, indicating that
livelihood training was effective in mitigating some of the adverse effects of the

LSLA.

Findings further reveal that LSLA training influenced the adoption of non-agricultural
investment activities, such as small-scale businesses, which created more stable and
less land-dependent sources of income. On the other hand, training did not
significantly influence coping strategies like migration, land borrowing, or selling
assets, as these responses are largely driven by land shortages and unexpected shocks

rather than skills or knowledge.

These findings imply that while the LSLA training intervention was effective in
restoring household food security and incomes, its influence on coping strategies was
selective. They promoted non-agricultural investment as a sustainable alternative, but

had a limited effect on the adoption of other coping strategies.
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5.4 Recommendations

1. The District Assembly and LSLA owners should expand and intensify
programs focused on restoring livelihood by offering training to more affected
households.

2. Affected households should diversify and invest in non-agricultural enterprises
to reduce their dependency on agriculture as their only source of livelihood.

3. LSLA owners should collaborate with the Ministry of Food and Agriculture
and the District Assembly to ensure that training and livelihood support are
sustained beyond the initial interventions.

4. The study also recommends that the LSLA owners should give opportunities
to individuals affected by the LSLA in their mining firms, especially those who

acquired employable skills through the vocational skills training.

5.5 Suggestions for Future Studies
1. Future research should consider using time series or panel data to examine the
dynamics of livelihood training over time. Unlike cross-sectional data, these
data types allow the tracking of changes and trends, enabling a more detailed
or robust analysis of the key relationship between variables and the long-term

impacts.

2. Future research should look at the relationship between livelihood restoration
interventions and multidimensional poverty. In addition to income, dimensions
such as education, health, housing, and access to social services should be

considered.
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3. Future studies should include many districts or regions. By examining how
the effects of livelihood restoration programs vary across different socio-
economic, cultural, and ecological contexts, researchers can identify region-

specific factors that influence the success of these interventions.

5.6 Limitations of The Study
1. The study’s reliance on cross-sectional data limits its ability to establish
causal relationships or observe changes over time, making it difficult to

assess the long-term impact of the livelihood restoration training programs.

2. Response bias is a limitation in this study, as respondents may provide
socially desirable answers, such as inflating or underreporting the amount
of compensation received, rather than providing accurate responses. This

can affect the results, leading to inaccuracies in self-reported data.

3. The study was conducted in the Talensi District, which means that its
findings may not be fully applicable to other districts or regions of Ghana,
where agricultural practices, economic conditions, and community

dynamics differ.

4. Data collection was carried out in a specific period that may not be able to
capture seasonal variations of household livelihoods and food security
status, which may affect the study's ability to present a complete picture of

the programs' impacts on food security throughout the year.

114



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

REFERENCES

Abdallah, A. H., Ayamga, M., & Awuni, J. A. (2023). Large-Scale Land Acquisition
and Household Farm Investment in Northern Ghana. Land, 12(4).
https://doi.org/10.3390/land 12040737

Abdulai, A., & Huffman, W. (2014). The adoption and impact of soil and water
conservation technology: An endogenous switching regression application.

Land Economics, 90(1), 26—43. https://doi.org/10.3368/1¢.90.1.26

Abugre, S., Asigbaase, M., Kumi, S., Nkoah, G., & Asare, A. (2025). Forest
landscape degradation, carbon loss and ecological consequences of illegal gold
mining in Ghana. Discover Forests, 1(1), 1-19. https://doi.org/10.1007/s44415-
025-00020-5

Adepoju, A. O., & Yusuf, S. A. (2012). Poverty and vulnerability in rural South-
West Nigeria. ARPN Journal of Agricultural and Biological Science, 7(6), 430—
437

Adjei, B., Tudzi, E. P., Owusu-Ansah, A., Kidido, J. K., & Durén-Diaz, P. (2024).
The Impacts of Mining Industries on Land Tenure in Ghana: A Comprehensive
Systematic Literature Review. Land, 13(9), 1-13.
https://doi.org/10.3390/land 13091386

Ahuja, V., & Redmond, E. (2004). Livestock services and the poor. In Tropical
Animal Health and Production (Vol. 36, Issue 3).
https://doi.org/10.1023/B:TROP.0000016831.75454.2¢

Akudugu, M. A., Kwesi, S., & Dadzie, N. (2014). Adoption of modern agricultural
production technologies by farm households in Ghana : What factors influence
their decisions ? Adoption of Modern Agricultural Production Technologies by
Farm Households in Ghana : What Factors Influence their Decisions ?

September.

115



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Alba M. Gallo, M. C. S. (2024). Proceedings of the International Workshop
Accounting and Taxation (IWAT2024). https://doi.org/10.58869/00

Aminu, S. (2022). Assessing the contribution of Planting for Food and Jobs
programme on household food security in Northern Region[Master’s thesis,

University for Development Studies]. UDSspace

Amoako, G. O., Arko-Adjei, A., & Andoh-Baidoo, B. (. (2023). Mining and its
implications on food security in Amansie West and South Districts, Ghana.
African Journal on Land Policy and Geospatial Sciences, 6(2), 324—-338.
AgEcon Search, 1-26.

Anderson, J. R., & Feder, G. (2007). Agricultural extension. Handbook of
agricultural economics, 3, 2343-2378.

Anderson, J. R., & Feder, G. (2004). Agricultural extension: Good intentions and
hard realities. World Bank Research Observer, 19(1), 41-60.
https://doi.org/10.1093/wbro/lkh013

Appel, H., & Orenstein, M. A. (2018). The Crisis of Neoliberalism. From Triumph to

Crisis, 142—172. https://doi.org/10.1017/9781108381413.006

Apubeo, A. A. (2023, May 10). Cardinal Namdini resettles two communities to pave

way for large-scale mining. Ghana News Agency.
https://gna.org.gh/2023/05/cardinal-namdini-resettles-two-communities-to-

pave-way-for-large-scale-mining.

Asfaw, A., & Admassie, A. (2004). The role of education on the adoption of
chemical fertiliser under different socioeconomic environments in Ethiopia.
Agricultural Economics, 30(3), 215-228.
https://doi.org/10.1016/j.agecon.2002.12.002

116



7=

-

T

TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Asfaw, S., Shiferaw, B., Simtowe, F., & Lipper, L. (2012). Impact of modern
agricultural technologies on smallholder welfare: Evidence from Tanzania and
Ethiopia. Food Policy, 37(3), 283-295.
https://doi.org/10.1016/j.foodpol.2012.02.013

Asfawa, S., Di Battista, F., & Lipper, L. (2016). Agricultural technology adoption
under climate change in the sahel: Micro-evidence from Niger. Journal of

African Economies, 25(5), 637-669. https://doi.org/10.1093/jae/ejw005

Asokan, E., & Singh, R. P. (1981, November). Concepts and methods for estimating

incomes in village studies.

Awuni, F. (2022, August 17). Cardinal Namdini Mining Company resettles 117
families in Talensi District. Citi Newsroom.

https://citinewsroom.com/2022/08/cardinal-namdini-mining-company-resettles-

117-families-in-talensi-district.

Ayanwale, A. B., Adekunle, A. A., Kehinde, A. D., & Fatunbi, A. (2024).
Networking and training for improvement of farm income: A case of lifelong
learning (L3F) approach in West Africa. Heliyon, 10(1), €23363.
https://doi.org/10.1016/].heliyon.2023.e23363

Ayuu, G. (2022, August 21). U/E/R: Mining company relocates 115 families in
Talensi District. Word FM. https://mywordfmonline.com/2022/08/21/ue-

rmining-company-relocates-115-families-in-talensi-districtz.

Ayuu, G.(2022, August 21). U/E/R: Mining company relocates 115 families in
Talensi District. Word FM. https://mywordfmonline.com/2022/08/21/ue-

rmining-company-relocates-115-families-in-talensi-district.

Balija, G. P. L. (2014). Farmers’ training and its influence on adoption of improved

dairy husbandry practices in Arumeru District [Master’s thesis, Sokoine

117



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

University of Agriculture]. Sokoine University Institutional Repository.
https://www.suaire.sua.ac.tz/bitstream/handle/123456789/464/balija%?20gregor
y%20phillip%20luyombya.pd.

Barrett, C. B. (2008). Smallholder market participation: Concepts and evidence from
eastern and southern Africa. In Food Policy (Vol. 33, Issue 4, pp. 299-317).
https://doi.org/10.1016/j.foodpol.2007.10.005

Barrett, C. B., & Carter, M. R. (2012). The economics of poverty traps and persistent
poverty. Journal of Development Studies, 49(7), 976-990.
https://doi.org/10.1080/00220388.2013.785527.

Barrett, C. B., Reardon, T., Swinnen, J., & Zilberman, D. (2019). Structural
Transformation and Economic Development : Insights from the Agri-food Value

Chain Revolution . August, 1-56.

Barrett, C. B., Reardon, T., & Webb, P. (2001). Nonfarm income diversification and
household livelihood strategies in rural Africa: Concepts, dynamics, and policy
implications. Food Policy, 26(4), 315-331. https://doi.org/10.1016/S0306-
9192(01)00014-8

Bashir, M. K., Schilizzi, S., & Pandit, R. (2012). The Determinants of Rural
Household Food Security for Landless Households o f the Punjab, Pakistan.
June, 13. http://ageconsearch.umn.edu/bitstream/126035/2/WP120008.pdf

Blekking, J., Aassouli, D., & Jureidini, R. (2024). Food security and large-scale land
acquisitions by sovereign wealth funds: a systematic review of the literature
from 2012 to 2023. Agricultural and Food Economics, 12(1).
https://doi.org/10.1186/s40100-024-00320-y

Boamah. (2014). How and why chiefs formalise land use in recent times : the politics

of land dispossession through biofuels investments in Ghana Author (s ):

118



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Festus Boamah Source : Review of African Political Economy , Vol . 41, No .
141 ( September 2014 ), pp . 406- S. 41(141), 406—423.

Boansi, D., Owusu, V., Tham-agyekum, E. K., Wongnaa, A., Frimpong, J. A., &
Bukari, K. N. (2023). Responding to harvest failure : Understanding farmers
coping strategies in the semi-arid Northern Ghana. 1-23.

https://doi.org/10.1371/journal.pone.0284328

Borras, S. M., & Franco, J. C. (2018). The challenge of locating land-based

investments within a food sovereignty framework. Globalizations, 15(1), 10-25.

Borras, S. M., & Franco, J. C. (2012). Global land grabbing and trajectories of
Agrarian change: A preliminary analysis. Journal of Agrarian Change, 12(1),
34-59. https://doi.org/10.1111/5.1471-0366.2011.00339.x

Borras, S. M., Franco, J. C., Isakson, S. R., Levidow, L., & Vervest, P. (2016). The
rise of flex crops and commodities: implications for research. Journal of
Peasant Studies, 43(1), 93—115.
https://doi.org/10.1080/03066150.2015.1036417

Boserup, E. (2013). The conditions of agricultural growth: The economics of
agrarian change under population pressure. The Conditions of Agricultural
Growth: The Economics of Agrarian Change Under Population Pressure, 1—
124. https://doi.org/10.4324/9781315016320

Bryman, A. (2016). Social research methods (5th ed.). Oxford University Press..

Bugri, J. T., & Yeboah, E. (2017). Understanding changing land access and use by

the rural poor in Ghana. In flied; Acode.

Byerlee, D., & Deininger, K. (2013). The Rise of Large Farms in Land-Abundant

Countries: Do They Have a Future? Land Tenure Reform in Asia and Africa,

119



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

March, 333-353. https://doi.org/10.1057/9781137343819 14

Capitalism, G. N., & Lane, D. (2023). 3 Neoliberalism : A Critique. May.

Cappellari, L., & Jenkins, S. P. (2003). Multivariate probit regression using
simulated maximum likelihood. 3, 278-294.

Cardinal Resources Limited. (2020, July 17). Mining licence receives sovereign
ratification [Press release]. Australian Securities Exchange.

https://www.asx.com.au/asxpdf/20200720/pdf/44knp11h2yv393.pdf

Securities Exchange (ASX). Expert Opin. Drug Metab. Toxicol. Downloaded from
Informahealthcare, 41(12), 1-249.
https://announcements.asx.com.au/asxpd{/20150824/pdf/430qc92pfw0y78.pdf

Carter, M. R., & Barrett, C. B. (2006). The economics of poverty traps and persistent
poverty: An asset-based approach. Journal of Development Studies, 42(2), 178—
199. https://doi.org/10.1080/00220380500405261

Castet, A. (2024). The impact of large-scale land acquisitions on child food
insecurity in Africa. World Development, 179(March), 106597.
https://doi.org/10.1016/j.worlddev.2024.106597

Chamberlin, J. (2007). Defining smallholder agriculture in Ghana: Who are
smallholders, what do they do and how are they linked with markets? (GSSP
Background Paper No. 6). International Food Policy Research Institute.

https://www.ifpri.org/publication/defining-smallholder-agriculture-ghana

Chamberlin, J. (2008). It’s a Small World After All Defining Smallholder Agriculture
in Ghana. www.ifpri.org/pubs/otherpubs.htm#dp.

Chamberlin, J. (2014). It * s a small world after all : Defining smallholder

120



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

agriculture in Ghana It ° s a Small World After All Defining Smallholder
Agriculture in Ghana Jordan Chamberlin. May.

Chand, R., Prasanna, P. A. L., & Singh, A. (2011). Farm size and productivity:
Understanding the strengths of smallholders and improving their livelihoods.

Economic and Political Weekly, 46(26-27 SUPPL.), 5-11.

Chen, Z., Huffman, W. E., & Rozelle, S. (2011). Inverse relationship between
productivity and farm size: The case of China. Contemporary Economic Policy,

29(4), 580-592. https://doi.org/10.1111/.1465-7287.2010.00236.x

Christian, A. K., Marquis, G. S., Colecraft, E. K., Lartey, A., & Soueida, R. (2019).
Household food insecurity but not dietary diversity is associated with children’s

mean micronutrient density adequacy in rural communities across Ghana.

Nutrition, 65, 97-102.

CIRAD. (2022, May 19). Africa: 78% of land deals do not comply with international
land-tenure policy guidelines [Press release]. CIRAD.

https://www.cirad.fr/en/cirad-news/news/2022/environmental-impact-of-land-

grabbing.

Clark, C. L. (2011). Land Policies. In The American Economy: a Historical
Encyclopedia, Revised Edition: Volume 1-2 (Vol. 2).
https://doi.org/10.4324/9781351317726-5

Clay, E. (2002). Food security: concepts and measurement. trade reforms and food
security: conceptualizing the linkages. Rome. UN Food and Agriculture
Organization, January 2002, 25-34.

Coates, J., Bilinsky, P., & Coates, J. (2007). Household Food Insecurity Access Scale
( HFIAS ) for Measurement of Food Access : Indicator Guide VERSION 3
Household Food Insecurity Access Scale ( HFIAS ) for Measurement of Food

121



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Access : Indicator Guide VERSION 3. August.

Cochran, W. G. (1977). Sampling Techniques, Third Edition, Page 75 read with 51.
In John Wiley and Sons, Inc.

Cotula, L. (2009). Land grab or development opportunity? 11IEE.

Cotula, L. (2012). The international political economy of the global land rush: A
critical appraisal of trends, scale, geography and drivers. Journal of Peasant

Studies, 39(3-4), 649—680.

Cotula, L. (2013). The great African land grab?: Agricultural investments and the
global food system. Bloomsbury Publishing.

Cotula, L., Vermeulen, S., Leonard, R., & Keeley, J. (2009). Land grab or
development opportunity ? international land deals in Africa Land grab or

development opportunity ?

Davis, K., Nkonya, E., Kato, E., Mekonnen, D. A., Odendo, M., Miiro, R., & Nkuba,
J. (2012). Impact of Farmer Field Schools on Agricultural Productivity and
Poverty in East Africa. World Development, 40(2), 402—413.
https://doi.org/10.1016/j.worlddev.2011.05.019

de Brauw, A., Mueller, V., & Lee, H. L. (2014). The role of rural-urban migration in
the structural transformation of Sub-Saharan Africa. World Development, 63,

33-42. https://doi.org/10.1016/j.worlddev.2013.10.013

Deaton, A. (1997). The analysis of household surveys: a microeconometric approach

to development policy. World Bank Publications.

Deaton, A. (2019). The Analysis of Household Surveys (Reissue Edition with a New

Preface): A Microeconometric Approach to Development Policy. In The

122



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Analysis of Household Surveys (Reissue Edition with a New Preface): A
Microeconometric Approach to Development Policy.

https://doi.org/10.1596/978-1-4648-1331-3

Deininger, K., Byerlee, D., Lindsay, J., Norton, A., Selod, H., & Stickler, M. (2011).
Rising global interest in farmland: Can it yield sustainable and equitable

benefits? The World Bank. https://doi.org/10.1596/978-0-8213-8591-3

Deininger, K., Byerlee, D., & World Bank, T. (2011). The Rise of Large Farms in
Land Abundant Countries Do They Have A Future? http://econ.worldbank.org.

Deininger, K., & Jin, S. (2006). Tenure security and land-related investment:
Evidence from Ethiopia. European Economic Review, 50(5), 1245-1277.
https://doi.org/10.1016/j.euroecorev.2005.02.001

Dell’ Angelo, J., D’Odorico, P., Rulli, M. C., & Marchand, P. (2017). The Tragedy of
the Grabbed Commons: Coercion and Dispossession in the Global Land Rush.

World Development, 92, 1-12. https://doi.org/10.1016/j.worlddev.2016.11.005

Dercon, S., & Krishnan, P. (2000). Vulnerability, seasonality and poverty in
Ethiopia. The Journal of Development Studies, 36(6), 25—53.

Dercon, S. (2002). Income risk , coping strategies and safety nets Discussion Paper

No . 2002 / 22 Income Risk , Coping Strategies and Safety Nets Stefan Dercon

%

Dercon, S., & Christiaensen, L. (2011). Consumption risk, technology adoption and
poverty traps: Evidence from Ethiopia. Journal of Development Economics,

96(2), 159—173. https://doi.org/10.1016/j.jdeveco.2010.08.003

Desalegn, K. D. (2013). The Socio-Economic and Environmental Impacts of Large
Scale (Agricultural) Land Acquisition on Local Livelihoods: May.

123



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

e

=
P

7=

www.udsspace.uds.edu.gh

Dev, G. S., Jayaprakash, C. R., & Nithiyanandhan, S. (2025). Corporate Social
Responsibility Communication in Sustainable Agriculture Through the Lens of
its Stakeholders Corporate Social Responsibility Communication in Sustainable

Agriculture Through the Lens of its Stakeholders. September.
https://doi.org/10.58966/JCM20254spl04

DFID. (1999). Sustainable livelihoods guidance sheets. London: UK Department for

International Development.

Di Falco, S., Veronesi, M., & Yesuf, M. (2011). Does adaptation to climate change
provide food security? A micro-perspective from Ethiopia. American Journal of

Agricultural Economics, 93(3), 825—-842. https://doi.org/10.1093/ajae/aar006

Di Falco, S., Yesuf, M., & Kohlin, G. (2011). What Adaptation to Climate Change ?
Evidence from the Nile Basin , Ethiopia 1. 1-23.
https://www2.gwu.edu/~iiep/signatureinitiatives/adaptation/docs/Di Falco et al,
What Adaptation to Climate Change Evidence from the Nile Basin of Ethiopia
(updated).pdf

Diagne, A., & Zeller, M. (2001). (2001). Access to credit and its impact on welfare
in Malawi (Vol. 116). Intl Food Policy Res Inst.

Diiro, G. M. (2013). Impact of Off-farm Income on Agricultural Technology
Adoption Intensity and Productivity : Evidence from Rural Maize Farmers in

Uganda. Agric. Econ, 11, 1-15.

Dorfman, J. H. (1996). Modeling Multiple Adoption Decisions in a Joint
Framework. American Journal of Agricultural Economics, 78(3), 547-557.
https://doi.org/10.2307/1243273

Doss, C. R. (2006). Analyzing technology adoption using microstudies: Limitations,

challenges, and opportunities for improvement. Agricultural Economics, 34(3),

124



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

207-219. https://doi.org/10.1111/1.1574-0864.2006.00119.x

Doss, C. R., & Morris, M. L. (2001). Give to AgEcon Search How does gender affect
the adoption of agricultural innovations? The case of improved maize

technology in Ghana. www.elsevier.com/locate/agecon

Dzanku, F. M., Tsikata, D., & Ankrah, D. A. (2021). The gender and geography of
agricultural commercialisation: what implications for the food security of
Ghana’s smallholder farmers?. The Journal of Peasant Studies, 48(7), 1507-
1536.

Edafe, O. D., Osabuohien, E., Matthew, O., Olurinola, 1., Edafe, J., & Osabohien, R.
(2023). Large-scale agricultural land investments and food security in Nigeria.

Heliyon, 9(9), €19941. https://doi.org/10.1016/j.heliyon.2023.e19941

Ekumabh, B. (2024). Productive forces and the contradictions of capitalist agriculture:
agroecology as a sustainable alternative in Sub-Saharan Africa. Discover

Sustainability, 5(1). https://doi.org/10.1007/s43621-024-00684-7

Ellis, F. (2000). Rural Livelihoods and Diversity in Developing Countries. Oxford

University Press.

Eren, T. (2014). A Multicriteria Scheduling with Sequence-Dependent Setup Times.
January 2007.

Ewododhe, B., & Ogisi, A. \. (2025). Large-scale farmland acquisition and
displaced farmers’ livelihoods in Edo State, Nigeria. Journal of Agriculture and
Food Environment Development, 6(1), 44—59.

Fafchamps, M., & Minten, B. (2005). Returns to Social Network Capital Among
Traders. SSRN Electronic Journal, November.
https://doi.org/10.2139/ssrn.250762

125



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Fagariba, C. J., Song, S., & Baoro, S. K. G. S. (2018). Climate change in Upper East
Region of Ghana; Challenges existing in farming practices and new mitigation
policies. Open Agriculture, 3(1), 524-536. https://doi.org/10.1515/opag-2018-
0057

FAO. (1974). Report of the World Food Conference, Rome 5—16 November 1974.

FAO. (2011). Guidelines for measuring household and individual dietary diversity.
Rome: Food and Agriculture Organization of the United Nations.

FAO. (2015a). Statutory recognition of customary land rights in Africa: An
investigation into best practices for law-making and implementation (FAO
Legislative Study No. 105). Rome, Italy: FAO.
https.//www.fao.org/4/i1945e/i1945e00.htm

FAO. (2015b). The economic lives of smallholder farmers. FAO, Food And

Agriculture Organization of the United Nations, December, 39.

FAO. (2016). Voluntary Guidelines on the Responsible Governance of Tenure of
Land, Fisheries and Forests in the Context of National Food Security.

November.

FAO. (2021). Responsible land-based investments in the Mekong region. In
Responsible land-based investments in the Mekong region.

https://doi.org/10.4060/cb3937en

FAO. (2022). Voluntary Guidelines on the Responsible Governance of Tenure of
Land, Fisheries and Forests in the Context of National Food Security. In
Voluntary Guidelines on the Responsible Governance of Tenure of Land,
Fisheries and Forests in the Context of National Food Security.
https://doi.org/10.4060/12801¢e

126



7=

-

T

TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

FAO & WFP. (2018). The State of Food Security and Nutrition in the World 2018:

Building climate resilience for food security and nutrition. Rome.

FAO, IFAD, UNICEF, WFP, & WHO. (2019). The state of food security and
nutrition in the world 2019: safeguarding against economic slowdowns and
downturns (Vol. 2019). Food & Agriculture Org.. In The state of food security
and nutrition in the world 2019: safeguarding against economic slowdowns and
downturns (Vol. 2019). https://www.unicef.org/reports/state-of-food-security-
and-nutrition-2019

Feleke, Richard L Kilmer, C. G. (2013). Determinants of Food Security in Southern

Ethiopia. American Agricultural Economics Association, 1, 1-5.

Fischer, E., & Qaim, M. (2014). Smallholder farmers and collective action: What
determines the intensity of participation? Journal of Agricultural Economics,

65(3), 683—702. https://doi.org/10.1111/1477-9552.12060

Gebeyehu, T. K., Gebre, G. G., & Ashebir, A. (2025). Exploring income
diversification strategies for rural households across three selected agro-
ecological zones in the Dawuro Zone, southwestern Ethiopia. Discover

Sustainability, 6(1). https://doi.org/10.1007/s43621-025-00990-8

Gebreegizaber Woldesenbet, W. (2025). Large-scale land acquisition and state (re)
making in Ethiopia since the mid-2000s. Development Studies Research, 12(1),
1-12. https://doi.org/10.1080/21665095.2024.2441273

German, L., Schoneveld, G., & Mwangi, E. (2013). Contemporary Processes of
Large-Scale Land Acquisition in Sub-Saharan Africa: Legal Deficiency or Elite
Capture of the Rule of Law? World Development, 48(February), 1-18.
https://doi.org/10.1016/j.worlddev.2013.03.006

GNA. (2023). Ghana News Agency. (2023, June 12). Cardinal Namdini Mining Ltd.

127



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

sponsors vocational training for young people in Talens.

Golder. (2018). National Instrument 43-101 Preliminary Economic Assessment
Technical Report Namdini Gold Project prepared by Golder Associates Pty Ltd
(Issue 1777390).

Greene, W. H. . (2012). Econometric analysis. Prentice Hall.

GSS. (2021). Ghana 2021 population and housing census. General report. 3A.

GSS, MoFA, WFP, & FAO. (2020). Comprehensive Food Security and Vulnerability
Analysis (CFSVA) GHANA Comprehensive Food Security and Vulnerability
Analysis (CFSVA) GHANA 2020. 1-202.
https://docs.wip.org/api/documents/WFP-0000137744/download/

Haggblade, S., Hazell, P., & Reardon, T. (2010). The Rural Non-farm Economy:
Prospects for Growth and Poverty Reduction. World Development, 38(10),
1429-1441. https://doi.org/10.1016/j.worlddev.2009.06.008

Haidar, J., & Kogi-Makau, W. (2009). Gender differences in the household-headship
and nutritional status of pre-school children. East African Medical Journal,

86(2), 69-73. https://doi.org/10.4314/eamj.v86i2.46936

Hall, R. (2011). Land grabbing in Southern Africa: The many faces of the investor
rush. Review of African Political Economy, 38(128), 193-214.
https://doi.org/10.1080/03056244.2011.582753

Hall, R., Edelman, M., Borras, S. M., Scoones, 1., White, B., & Wolford, W. (2015).
Resistance, acquiescence or incorporation? An introduction to land grabbing
and political reactions ‘from below.’ Journal of Peasant Studies, 42(3—4), 467—
488. https://doi.org/10.1080/03066150.2015.1036746

128



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Headey, D. D., & Jayne, T. S. (2014). Adaptation to land constraints: Is Africa
different? Food Policy, 48, 18-33.
https://doi.org/10.1016/j.foodpol.2014.05.005

Heckman, J. J. (1979). Sample Selection Bias as a Specification Error (Vol. 47, Issue
1).

Hendriks, S. L. (2015). The food security continuum: a novel tool for understanding
food insecurity as a range of experiences. Food Security, 7(3), 609-619.
https://doi.org/10.1007/s12571-015-0457-6

Hoddinott, P., Craig, L. C. A., Britten, J., & Mclnnes, R. M. (2012). A serial
qualitative interview study of infant feeding experiences: Idealism meets

realism. BMJ Open, 2(2). https://doi.org/10.1136/bmjopen-2011-000504

Holden, S. T., & Ghebru, H. (2016). Land tenure reforms, tenure security and food
security in poor agrarian economies: Causal linkages and research gaps. Global

Food Security, 10, 21-28. https://doi.org/10.1016/j.gf5.2016.07.002

Ignowski, L., & Minten, B. (2021). Agricultural Transformation , Technology
Adoption and Inclusion of Small Farmers : The Case of Dairy in East Africa. 0,
0-39.

ILC. (2013). Annual report 2013: Land governance for equitable and sustainable

development.

Ingram, J. (2020). Nutrition security is more than food security. In Nature Food
(Vol. 1, Issue 1, p. 2). Springer Nature. https://doi.org/10.1038/s43016-019-
0002-4

Deininger, K., Byerlee, D., Lindsay, J., Norton, A., Selod, H., & Stickler, M. (2011).

Rising global interest in farmland.: Can it yield sustainable and equitable

129



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

benefits?

Jonathan, O., & Isaac, A. (2014). Environmental and rural livelihoods implications
of small-scale gold mining in Talensi-Nabdam Districts in Northern Ghana.
Journal of Geography and Regional Planning, 7(8), 150-159.
https://doi.org/10.5897/;grp2014.0447

Kamara, A., Conteh, A., Rhodes, E. R., Cooke, R. A., & Kamara, A. (2019). The
relevance of smallholder farming to African agricultural growth and
development. 19(1), 14043—14065.
https://doi.org/10.18697/ajtand.84.BLFB1010

Karlan, D., Osei, R., Osei-Akoto, 1., & Udry, C. (2014). Agricultural decisions after
relaxing credit and risk constraints. Quarterly Journal of Economics, 129(2),

597-652. https://doi.org/10.1093/qje/qju002

Kassie, M., Jaleta, M., & Mattei, A. (2014). Evaluating the impact of improved
maize varieties on food security in Rural Tanzania: Evidence from a continuous
treatment approach. Food Security, 6(2), 217-230.
https://doi.org/10.1007/s12571-014-0332-x

Kebede, D., Tesfay, G., & Emana, B. (2021). Impact of land acquisition for large-
scale agricultural investments on income and asset possession of displaced
households in Ethiopia. Heliyon, 7(12), e08557.
https://doi.org/10.1016/j.heliyon.2021.e08557

Kedir, M. F., & Doris, M. (2024). Liquid Biofuel Production in Eastern Africa: The
Sustainability Challenge of Land and Feedstock Availability. Bionatura
Journal, 1(4), 1-23. https://doi.org/10.70099/bj/2024.01.04.21

Khan, A. (1976). Food security - not yet. Food Policy, 1(4), 270.
https://doi.org/10.1016/0306-9192(76)90001-4

130



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Khandker, S. R., & Farugee, R. R. (2003). The impact of farm credit in Pakistan.
Agricultural Economics, 28(3), 197-213. https://doi.org/10.1016/S0169-
5150(03)00017-3

Kimathi, L. (2022). Assessment of the effects of diversification of livelihood

strategies on agricultural production and household income in Nyamira

County.

Kpoor, A. (2019). Assets and Livelihoods of Male- and Female-Headed Households
in Ghana. Journal of Family Issues, 40(18), 2974-2996.
https://doi.org/10.1177/0192513X 19868839

Kuwornu, J. K. M., Mensah-Bonsu, A., & Ibrahim, H. (2011). Analysis of Foodstuff
Price Volatility in Ghana: Implications for Food Security. In European Journal
of Business and Management www.iiste.org ISSN (Vol. 3, Issue 4). Online.

www.liste.org

Land Matrix. (2019). Large Scale Land Acquisitions Profile Indonesia.
https://landmatrix.org/media/documents/LM_Country Profile Indonesia aPH
WO7u.pdf

Lawal, A. L., Nwanji, T. L., Asaleye, A., & Ahmed, V. A. (2016). Economic growth,
financial development, and trade openness in Nigeria: An application of the
ARDL bounds testing approach. Cogent Economics & Finance, 4(1), 1258810.
https://doi.org/10.1080/23322039.2016.1258810

Lands Commission. (2016). Guidelines for Large Scale Land Transactions in

Ghana. May, 1-39.

Levin, H. M., Jamison, T., & Lau, L. I. (1983). Farmer Education and Farm
Efficiency. Journal of Policy Analysis and Management, 2(2), 304.
https://doi.org/10.2307/3323296

131



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Lokshin, M., & Sajaia, Z. (2011). Impact of interventions on discrete outcomes:
Maximum likelihood estimation of the binary choice models with binary
endogenous regressors. Stata Journal, 11(3), 368-385.
https://doi.org/10.1177/1536867x1101100303

Ma, W., & Abdulai, A. (2016). Does cooperative membership improve household
welfare? Evidence from apple farmers in China. Food Policy, 58, 94—-102.
https://doi.org/10.1016/j.foodpol.2015.12.002

Maddala, G. S. (1983). Limited-dependent and qualitative variables in econometrics

(No. 3). Cambridge university press.

Marsilio, M. (2008). Evidence from case studies. In ERP sdministrative-accounting

systems in healthcare organizations : an approach to evaluation (Vol. 8).

Martey, E., Etwire, P. M., & Mockshell, J. (2021). Technology in Society Climate-
smart cowpea adoption and welfare effects of comprehensive agricultural
training programs. Technology in Society, 64(October 2020), 101468.
https://doi.org/10.1016/j.techsoc.2020.101468

Matrix, L. (2021). Taking stock of the global land rush Analytical Report I11 | 2021.
https://doi.org/10.48350/156861

Africa data report. Land Matrix.
https://landmatrix.org/media/uploads/africa_data report 2023.pdfMaxwell, S.
(1994). Food Security :A post-modern perspective.

Mazzocchi, C., Salvan, M., Orsi, L., & Sali, G. (2018). The Determinants of Large-
Scale Land Acquisitions ( LSLAs ) in Sub-Saharan Africa (SSA ): A Case Study.
1-13. https://doi.org/10.3390/agriculture§120194

McFadden, D. (1973). Conditional logit analysis of qualitative choice behavior (pp.

132



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

105-142).

Mechiche-Alami, A., Yagoubi, J., & Nicholas, K. A. (2021). Agricultural land
acquisitions unlikely to address the food security needs of African countries.
World Development, 141, 105384.
https://doi.org/10.1016/j.worlddev.2020.105384

Meinzen-Dick, R., Quisumbing, A., Doss, C., & Theis, S. (2019). Women'’s land
rights as a pathway to poverty reduction: Framework and review of available

evidence. Agricultural systems, 172, 72-82.

Mendola, M. (2007). Agricultural technology adoption and poverty reduction: A
propensity-score matching analysis for rural Bangladesh. Food Policy, 32(3),
372-393. https://doi.org/10.1016/j.foodpol.2006.07.003

MoFA. (2006). Agriculture in Ghana: Facts and Figures. Annual Report compiled
by the Statistics, Research and Information Directorate (SRID), Ministry of
Food and Agriculture (MOFA) as part of MOFA'’s Policy Planning Monitoring

and Evaluation activities. Accra, Ghana.

Moreda, T. (2017). Large-scale land acquisitions, state authority and indigenous
local communities: insights from Ethiopia. Third World Quarterly, 38(3), 698—
716. https://doi.org/10.1080/01436597.2016.1191941

Morrow, E., & Scorgie-Porter, L. (2017). Bowling Alone: The Collapse and Revival
of American Community. Bowling Alone: The Collapse and Revival of

American Community, 6(2), 1-84. https://doi.org/10.4324/9781912282319

Moser, C. O. N. (1998). The asset vulnerability framework: Reassessing urban
poverty reduction strategies. World Development, 26(1), 1-19.
https://doi.org/10.1016/S0305-750X(97)10015-8

133



7=

-

T

TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Mueller, N. D., Gerber, J. S., Johnston, M., Ray, D. K., Ramankutty, N., & Foley, J.
A. (2012). Closing yield gaps through nutrient and water management. Nature,
490(7419), 254-257. https://doi.org/10.1038/nature11420

Mulia, R., Simelton, E., Nguyen, T. Q., & Jirstrom, M. (2021). Non-Farm Activities
and Impacts beyond the Economy of Rural Households in Vietnam : A Review
and Link to Policies. 1-22.

Mutekwa, V. T. (2009). Climate change impacts and adaptation in the agricultural
sector: The case of smallholder farmers in Zimbabwe. Journal of Sustainable

Development in Africa, 11(2), 237-246.

Muyanga, M., & Jayne, T. S. (2019). Revisiting the Farm Size-Productivity
Relationship Based on a Relatively Wide Range of Farm Sizes: Evidence from
Kenya. American Journal of Agricultural Economics, 101(4), 1140-1163.
https://doi.org/10.1093/ajae/aaz003

Nchanji, E. B., Chagomoka, T., Bellwood-Howard, 1., Drescher, A., Schareika, N., &
Schlesinger, J. (2023). Land tenure, food security, gender and urbanization in
Northern Ghana. Land Use Policy, 132(June), 106834.
https://doi.org/10.1016/j.1andusepol.2023.106834

Ngenoh, E., Kebede, S. W., Bett, H. K., & Bokelmann, W. (2018). Coping with
Shocks and Determinants among Indigenous Vegetable Smallholder Farmers in
Kenya. Agricultural Sciences, 09(07), 804—823.
https://doi.org/10.4236/as.2018.97057

Ngnenbe, T. (2022). Mining company resettles over 1,000 people in Talensi. Graphic
Online. https://www.graphic.com.gh/news/general-news/mining-company-

resettles-over-1-000-people-in-talensi.htm

Nkomoki, W., Bavorova, M., & Banout, J. (2019). Factors associated with household

134



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

food security in Zambia. Sustainability (Switzerland), 11(9).
https://doi.org/10.3390/sul 1092715

Nolte, Coulibaly, & Narh, 2024. (2024). Foreign and Domestic Interest in
Agricultural Land in West Africa. In Oxford Research Encyclopedia of African
History.

Nolte, K., Chamberlain, W., & Giger, M. (2016). International Land Deals for
Agriculture: fresh insights from the Land Matrix: Analytical Report II. In 68.

https://www.ssoar.info/ssoar/handle/document/55664

Nunoo, L. (2017). The Paradox of Resource Abundance : Unexplored Patterns of
Immiserizing Growth in Africa. 5(2), 119-125.

Olagunju, O., & Adejumo, M. (2024). Public land acquisition and livelihood losses
among urban poor in Lafia, Nigeria. International Journal of Advanced

Research in Social Sciences, 9(2), 101-115.

OLuwatayo, I., Timothy, O., & O. Ojo, A. (2019). Land Acquisition and Use in
Nigeria: Implications for Sustainable Food and Livelihood Security. Land Use -
Assessing the Past, Envisioning the Future.

https://doi.org/10.5772/intechopen.79997

Oseni, G., & Winters, P. (2009). Rural nonfarm activities and agricultural crop

production.

Osman, S. (2021). 4ssessing the Food Security Status of Smallholder Farm
Households in the Northern Region of Ghana. Afribary. Retrieved from
https://hostmaster.enterprise.afribary.com/works/assessing-the-food-security-

status-of-smallholder-farm-households-in-the-northern-region-of-ghana

Ouédraogo, S., Salou, F., & Guissou, R. S. (2017). Incomes and Food Security

135



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Management in rural areas of Burkina Faso. 8(24), 149-161.

Oya, C. (2016). The land rush and classic agrarian questions of capital and labour: A
systematic scoping review of the socioeconomic impact of land grabs in Africa.

Global Land Grabs: History, Theory and Method, X(X), 16-41.

Oyetunde-Usman, Z., & Olagunju, K. O. (2019). Determinants of food security and
technical efficiency among agricultural households in Nigeria. Economies, 7(4).

https://doi.org/10.3390/economies7040103

Paladan, N. N. (2019). Uplifting Farmers Communities : A Training Needs
Assessment. International Journal of Environmental & Agriculture Research

(IJOEAR), 5(10), 18-28.

Pinstrup-Andersen, P., & Herforth, A. (2008). Food security: Achieving the
potential. Environment, 50(5), 48—61. https://doi.org/10.3200/ENVT.50.5.48-61

Ragasa, C., Berhane, G., Tadesse, F., & Taffesse, A. S. (2013). Gender Differences
in Access to Extension Services and Agricultural Productivity. Journal of
Agricultural Education and Extension, 19(5), 437-468.
https://doi.org/10.1080/1389224X.2013.817343

Randolph, T. F., Schelling, E., Grace, D., Nicholson, C. F., Leroy, J. L., Cole, D. C.,
Demment, M. W., Omore, A., Zinsstag, J., & Ruel, M. (2007). Invited Review :
Role of livestock in human nutrition and health for poverty reduction in
developing countries 1, 2, 3. 2788-2800. https://doi.org/10.2527/jas.2007-
0467

Reardon, T., Barrett, C. B., & Webb, P. (2001). Nonfarm Income Diversification and
Household Livelihood Strategies in Rural Africa: Concepts, Dynamics, and

Policy Implications Christopher B. Barrett. In Food Policy (Vol. 24, Issue 4).

136



7=

-

T

TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Reardon, T., Berdegué, J., & Escobar, G. (2001). Rural nonfarm employment and
incomes in Latin America: Overview and policy implications. World

Development, 29(3), 395—-4009. https://doi.org/10.1016/S0305-750X(00)00112-1

Resource, 1., & Countries, D. (1998). Intrahousehold Resource Allocation in
Developing Countries: Models, Methods, and Policies. In Food and Nutrition
Bulletin (Vol. 19, Issue 1). https://doi.org/10.1177/156482659801900111

Rincon Barajas, J. A., Kubitza, C., & Lay, J. (2024). Large-scale acquisitions of
communal land in the Global South: Assessing the risks and formulating policy
recommendations. Land Use Policy, 139(January).
https://doi.org/10.1016/j.1andusepol.2024.107054

Ruslan, K., & Prasetyo, O. R. (2024). Does farm size matter for food security among

agricultural households? Analysis of Indonesia’s agricultural integrated survey

results. 120713.

Schoneveld, G. C. (2014). The geographic and sectoral patterns of large-scale
farmland investments in sub-Saharan Africa. Food Policy, 48, 34-50.
https://doi.org/10.1016/j.foodpol.2014.03.007

Schoneveld, G. C. (2021). Host country governance and the African land rush: 10
years on. Journal of Peasant Studies, 48(1), 207-231.

Schoneveld, G. C., & German, L. (2014). Translating Legal Rights into Tenure
Security: Lessons from the New Commercial Pressures on Land in Ghana.
Journal of Development Studies, 50(2), 187-203.
https://doi.org/10.1080/00220388.2013.858129

Schoneveld, Mwangi, & German. (2011). Contemporary processes of largescale land
acquisition by investors: Case studies from sub-Saharan Africa. Contemporary

Processes of Largescale Land Acquisition by Investors: Case Studies from Sub-

137



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

Saharan Africa, April. https://doi.org/10.17528/cifor/003634

Scoones, 1. (1998). Sustainable rural livelihoods: a framework for analysis. /DS
Working Paper, 72, 22.
http://forum.ctv.gu.se/learnloop/resources/files/3902/scoones 1998 wp721.pdf

Shiferaw Feleke, R. L. K. and C. G. (2003). Determinants of Food Security in
Southern Ethiopia. AgEcon Search, 1-26. file:///F:/Spec 2/Traffic Delay
Model.pdf

Sibhatu, K. T., Krishna, V. V., & Qaim, M. (2015). Production diversity and dietary
diversity in smallholder farm households. Proceedings of the National Academy
of Sciences of the United States of America, 112(34), 10657-10662.
https://doi.org/10.1073/pnas.1510982112

Simtowe, F., Asfaw, S., & Abate, T. (2016). Determinants of agricultural technology
adoption under partial population awareness: the case of pigeonpea in Malawi.
Agricultural and Food Economics, 4(1). https://doi.org/10.1186/s40100-016-
0051-z

Simtowe, F., & Zeller, M. (2006). The impact of access to credit on the adoption of
hybrid maize in Malawi: An Empirical test of an Agricultural Household Model
under credit market failure: 2007 Second International Conference, August 20-
22,2007, Accra, Ghana 52076, African Association o. Agricultural Economics,
May, 6.

Smetschka, B., Gaube, V., & Lutz, J. (2014). Working Time of Farm Women and
Small-Scale Sustainable Farming in Austria. In Ester Boserup’s Legacy on

Sustainability. https://doi.org/10.1007/978-94-017-8678-2 14

Stadtlander, C. T. K.-H. (2009). Qualitative, Quantitative, and Mixed-Methods
Research. Microbe Magazine, 4(11), 485-485.

138



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

https://doi.org/10.1128/microbe.4.485.1

Swindale, A., & Bilinsky, P. (2006). Household Dietary Diversity Score (HDDS) for
measurement of household food access: Indicator guide. Food and Nutrition

Technical Assistance ..., 11. https://doi.org/10.1017/CB0O9781107415324.004

Tania, M., Tania, M., & Li, T. M. (2011). Centering labor in the land grab debate
How to cite TSpace items Centering labor in the land grab debate.

Taylor, A. (2014). Large-scale land acquisitions in Tanzania: A critical analysis of
practices and dynamics. The Global Land Grab: Beyond the Hype, November,
36-53. https://doi.org/10.5040/9781350223172.ch-002

Terri Ballard, A. W. K. and C. C. (2013). The food insecurity experience scale:
Developing a global standard for monitoring hunger worldwide. Technical
Paper. October, 1-58.

https://www.fao.org/fileadmin/templates/ess/voh/FIES Technical Paper v1.1.p
df

Thompson, F. E., & Subar, A. F. (2013). (2013). Data4Diets: Building blocks for
diet-related food securiThompson, F. E., & Subar, A. F. (2013). (2013).
Data4Diets: Building blocks for diet-related food security analysis. International

Dietary Data Inddex, February, 5—46.ty analysis. International Dietary Data
Inddex, February, 5-46.

Tomich, T. P., Lidder, P., Coley, M., Gollin, D., Meinzen-Dick, R., Webb, P., &
Carberry, P. (2019). Food and agricultural innovation pathways for prosperity.
Agricultural Systems, 172(June 2017), 1-15.
https://doi.org/10.1016/j.agsy.2018.01.002

Tsikata, D. (2016). Gender, Land Tenure and Agrarian Production Systems in Sub-
Saharan Africa. Agrarian South, 5(1), 1-19.

139



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

www.udsspace.uds.edu.gh

https://do1.0org/10.1177/2277976016658738

Uduji, J. 1. (2019). Corporate Social Responsibility in Nigeria and Rural Youths in

Sustainable Traditional Industries Livelihood in Oil Producing Communities.

1-29.

Vermeulen, S., & Cotula, L. (2010). Making the most of agricultural investment :
Making the most of agricultural investment. In Survey of Business.
http://www.globalfoodsec.net/static/text/FAO_making the most agri_investme

nt.pdf

WEFP. (2008). Food consumption analysis: Calculation and use of the food
consumption score in food security analysis (Technical Guidance Sheet). Rome:

WFP. 17,302.

Wolford, W., Borras Jr., S. M., Hall, R., Scoones, I., & White, B. (2013). Governing
the Global Land Grab: The Role of the State in the Rush for Land. Development
and Change, 44(2), 1-22. http://dx.doi.org/10.111/dech.12017

Wolford, W., White, B., Scoones, 1., Hall, R., Edelman, M., & Borras, S. M. (2024).
Global land deals: what has been done, what has changed, and what’s next?
Journal of Peasant Studies, 6150, 1-38.
https://doi.org/10.1080/03066150.2024.2325685

Woolcock, M. (2001). (** NO CITARSIN REVISAR Y VERIFICAR) The place of
social capital in understanding social and economic outcomes. Canadian

Journal of Policy Research, 2(1), 1-35.

Wooldridge, J. M. (2010). Econometric analysis of cross section and panel data (2nd
ed.). MIT Press.

Wordofa, M. G. (2018). Impact of Farmers ’ Training Centres on Household

140



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

7=

-

T

www.udsspace.uds.edu.gh

Income : Evidence from Propensity Score Matching in.

https://doi.org/10.3390/socsci7010004

Wossen, T., Berger, T., Haile, M. G., & Troost, C. (2018). Impacts of climate
variability and food price volatility on household income and food security of
farm households in East and West Africa. Agricultural Systems, 163, 7—15.
https://doi.org/10.1016/j.agsy.2017.02.006

Yeboah, E., & Shaw, D. P. (2013). Customary land tenure practices in Ghana:
Examining the relationship with land-use planning delivery. International
Development Planning Review, 35(1), 21-39.
https://doi.org/10.3828/idpr.2013.3

Yenesew, S. Y., Eric, N. O., & Fekadu, B. (2015). Determinants of livelihood
diversification strategies: The case of smallholder rural farm households in
Debre Elias Woreda, East Gojjam Zone, Ethiopia. African Journal of
Agricultural Research, 10(19), 1998-2013.
https://doi.org/10.5897/ajar2014.9192

Yousaf, H., Zafar, M. 1., Anjum, F., & Adil, S. A. (2018). Food security status and
its determinants: A case of farmer and non-farmer rural households of the
Punjab, Pakistan. Pakistan Journal of Agricultural Sciences, 55(1), 217-225.
https://doi.org/10.21162/PAKJAS/18.6766

Zezza, A., Carletto, C., Davis, B., & Winters, P. (2011). Assessing the impact of
migration on food and nutrition security. Food Policy, 36(1), 1-6.

https://doi.org/10.1016/j.foodpol.2010.11.005

Zoomers, A. (2010). Globalisation and the foreignisation of space: Seven processes
driving the current global land grab. Journal of Peasant Studies, 37(2), 429—
447. https://doi.org/10.1080/03066151003595325

141



TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES

/-

www.udsspace.uds.edu.gh

APPENDIX

Appendix 1: Research questionnaire

My name is Akugre Ayinemi, and I am an MPIL student at the University for
Development Studies, Nyankpala campus. I am conducting research for
academic purposes on the topic: “The Effect of Livelihood Restoration
Training Programs from Large-Scale Land Acquisition Owners on
Smallholder Farmers' Livelihoods in the Talensi District of the Upper East
Region of Ghana.” I appreciate your cooperation and value your responses.
Please be assured that your answers will remain anonymous and confidential.

Thank you.

Name of community.................. GPS..o
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SECTION A: SOCIO-DEMOGRAPHIC CHARACTERISTICS

Question

1. Age of respondent?

2. Religion?

3. Are you the household head?

4. If no, what is your relationship with the
household head?

5. Political affiliation of household head?
6. Household Size?

7. Education Level

8. Years of Farming Experience?

9. Gender of household head?

10. Do you have any family member in leadership

position?

11. Farm size in acres?

12 Specify the number of years spent in school

143

Response

a. Christian b. Muslim c. Traditional

a. Yes b. No

a. Spouse b. Child c. Brother/sister d. Any other,
specify......

a. NDC b. NPP c. PNC d. None e. Other specify......

1. No formal education ii. Primary iii. Secondary iv.

Tertiary

1. Male ii. Female iii. Other (please specify)
a. Yes b. No
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SECTION B: FARM PLOT AND INSTITUTIONAL

CHARACTERISTICS

1. Do you own land?

1.

il.

Yes
No

2. How did you acquire it?

ISR

a o

.

f.

g.

Inheritance
Gift

Lease

Tenant farming
Sharecropping
Purchase

Others (please specify):

3. What was the dominant mode of land acquisition/transaction in this

community in the last ten years? (tick what applies)

1.
1l.
1ii.
1v.
V.

V1.

Inheritance
Gift

Lease
Sharecropping
Purchase

Others (please specify):

4. Have you currently noticed some changes in the mode of acquisition?

L.

il.

Yes
No
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5. Ifyes to question 4, what changes have you noted so far in mode of
acquisition in the ten years?

6. What was the average fallow period before the large-scale land
acquisition? (in years)

7. What is the land value in this community per plot, in Ghanaian cedis?

8. Do you have access to extension services? 1. Yes 2. No

9. DO you have access to credit for farming? 1. Yes 2. No

SECTION C: INFORMATION ON CROP AND LIVESTOCK PRODUCTION

Please provide the production information for each of the crops during the 2023

cropping season

Crop

Number Quantity Number of Acres Price per Unit = Quantity

Sold
Rice ( in bags)
Sorghum (in bags)
Millet ( in bags)
Maize ( in bags)
Groundnuts (in
bags)
Cowpea (in bags)
Soybean ( in bags)
Other Legumes
(bags)
Okro ( basin)
Pepper( bowls)
Bito ( basin)
Ayoyo (paint
rubber)
Alefu (basin)

Tomatoes (box)
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Livestock

Chicken
G. Fowl
Ducks
Turkey
Pigeon
Rabbit
Goats
Sheep
Cattle
Donkey
Pigs

www.udsspace.uds.edu.gh

Number Price per Quantity

Animal sold

146

rent (income) received from

Quantity

hiring out draft (cattle and donkey given

) animals

out as

gift
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Information for animal products

Animal Products  Number  Price per Unit Quantity Sold = Quantity given

as gift
Eggs (in crates)
Milk (in bottles)

Production information before large-scale land acquisition

Crop Number Price per Unit Number of Acres

Rice ( in bags)
Sorghum (in bags)
Millet ( in bags)
Maize ( in bags)
Groundnuts (in bags)
Cowpea (in bags)
Soybean ( in bags)
Other Legumes (bags)
Okro ( basin)
Pepper( bowls)

Bito ( basin)

Ayoyo (paint rubber)
Alefu (basin)

Tomatoes (box)

Livestock Number Price per Animal

Chicken
G. Fowl
Ducks
Turkey
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Pigeon
Rabbit
Goats
Sheep
Cattle
Donkey
Pigs

Information for animal products
Animal Products Number Price per Unit
Eggs (in crates)
Milk (in bottles)

TINIWVER SIT YW FOR O IDODOEWETL  OPMNIEDNTLT S TLOIDIES
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SECTION D: INFORMATION ON LARGE-SCALE LAND
ACQUISITION

10. Has your household been affected by large-scale land acquisition?

a. Yes
b. No

11. Ifyes 8, how many acres were acquired?

12. If yes to 8 which company acquired it?

a. Cardinal Mining Company
b. Shaanxi Mining Company

c. Quarrying companies

13. Can you indicate how it was acquired? (tick what applies)

a. Through the family head

b. Through the chief and elders
c. Through the “Tendana”

d. Others (please specify)

14. Were you consulted during the acquisition processes?

a.Yes
b.No

15. Were you compensated for your loss?

a.Yes
b.No
16. If yes, how much were you paid (GHS)?

17. If you were not compensated, what was the reason?
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. Have you or any member of your household ever received any
TRAINING from owners of LSLA?
Yes/No

. Have you or any member of your household ever received ever
BOUGHT from or SOLD to workers or owners of LSLA?
Yes/No
. Have you or any smallholder farmer in your community ever hired any
machine from workers or owners of LSLA?
Yes/No
. Have you or smallholder farmers operating in your village ever
RENTED IN or HIRED any OTHER farm machinery service from
workers or owners of LSLA?
Yes/No
. Have you or any smallholder farmer operating in your community ever
PURCHASED anything from workers or owners of LSLA?
Yes/No
. Have you or any smallholder farmer in your community ever sought any
ADVICE, TRAINING, or OTHER services from workers or owners of
LSLA?
Yes/No
. Are there any NEW TECHNOLOGIES or PRACTICES you have
learnt/adopted from medium/large scale farms operating in your
community?

Yes/No
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SECTION E: HOUSEHOLD COPING STRATEGIES AND PERCEPTIONS
OF THE EFFECT OF LAND ACQUISITION ON OVERALL WELL-BEING

For each coping strategy listed below, please indicate whether your household has

employed it in response to the effects of large-scale land acquisition.

25. Diversification of livelihood

1. Yes
2. No

26. Non-agricultural investment

1. Yes
2. No
27. Migration:

1. Yes
2. No

28. Land borrowing for farming:

1. Yes
2. No
29. Other (please specify): [ ]

1. Yes
2. No

30. Selling assets (livestock, machinery, etc.):

1. Yes
2. No
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31. How effective have these coping strategies been in mitigating the

impacts of land acquisition on your household?

L Very effective
II. Somewhat effective

I11. Not effective at all

On a scale of 1 to 5, please indicate how you perceive the impact of land acquisition

on your household

32. How satisfied are you with your life overall?
1. Very dissatisfied
. Dissatisfied

2
3. Neither satisfied nor dissatisfied
4. Satisfied

5

. Very satisfied

33. How has your overall life satisfaction changed since the land acquisition
project began?
1. Significantly decreased
2. Somewhat decreased
3. No change
4. Somewhat increased
5. Significantly increased
34. How has the land acquisition project affected your access to basic
services like education and healthcare?
1. Significantly worsened
2. Somewhat worsened

3. No change
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4. Somewhat improved

5. Significantly improved

35. Overall, how satisfied are you with the impact of the land acquisition

project on your overall well-being?

1.

A

Very dissatisfied

Dissatisfied

Neither satisfied nor dissatisfied
Satisfied

Very satisfied
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SECTION F: INFORMATION ON FOOD SECURITY

Household food insecurity access scale

In the past 30 days:
Did you worry that your household would not
have enough food? 1. YES 2. NO
Did you or any household member eat less
preferred food because of a lack of resources?
1. YES 2. NO
Did you or any household member eat just a
few kinds of food day after day because of a
lack of resources? 1. YES 2. NO
Were you unable to even eat less-preferred
foods due to lack of resources to obtain other
types of food? 1. YES 2. NO
Did you or any household member eat a
smaller meal than you felt you needed because
there was not enough food? 1. YES 2. NO
Did you or any other household member eat
fewer meals in a day because there was not
enough food? 1. YES 2. NO
Was there ever no food at all in your household
because there were no resources to get more?
1. YES 2. NO
Did you or any household member go to sleep
at night hungry because there was not enough
food? 1. YES 2. NO
Did you or any household member go a whole
day without eating anything because there was

not enough food? 1. YES 2. NO
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If YES, how often? 1.
Often
If YES, how often? 1.
Often

If YES, how often? 1.
Often

If YES, how often? 1.
Often

If YES, how often? 1.
Often

If YES, how often? 1.
3.0ften

If YES, how often? 1.
Often

If YES, how often? 1.
Often

Rarely 2.

Rarely 2.

Rarely 2.

Rarely 2.

Rarely 2.

Rarely 2.

Rarely 2.

Rarely 2.

Sometimes 3.

Sometimes 3.

Sometimes 3.

Sometimes 3.

Sometimes 3.

Sometimes

Sometimes 3.

Sometimes 3.

If YES, how often? 1.Rarely 2.Sometimes

3.0ften
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39.
40.

41.
42.

43.
44.

45.
46.
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Food consumption score
In the past 7 days, did you or any member of your household consume
rice, maize, sorghum, millet, bread, other, other cereals, cassava,

potatoes or sweet potatoes?

a. Yes
b. No
If yes, how many days did you consume it in the past 7 days?
In the past 7 days, did you or any member of your household consume
beans, peas, groundnuts or cashews?
a. Yes
b. No
If yes, how many days did you consume it in the past 7 days?
In the past 7 days, did you or any member of your household consume
vegetables relish or leaves
a. ,Yes
b. No
If yes, how many days did you consume it in the past 7 days?
In the past 7 days, did you or any member of your household consume
fruits?
a. Yes
b. No
If yes, how many days did you consume it in the past 7 days?
In the past 7 days, did you or any member of your household consume
beef, goat, eggs or fish, poultry or pork?
a. Yes
b. No
If yes, how many days did you consume it in the past 7 days?
In the past 7 days, did you or any member of your household consume
yoghurt, milk or any dairy product?

a. Yes
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b. No
47. Ifyes, how many days did you consume it in the past 7 days?
48. In the past 7 days, did you or any member of your household consume
sugar or any sugary product

a. Yes

b. No

49. Ifyes, how many days did you consume it in the past 7 days?
50. In the past 7 days, did you or any member of your household consume

oil, fats or butter

a. Yes
b. No
51. If yes, how many days did you consume it in the past 7

days?.

ey-Informants Interview Guide

Section A: Background Information

Community:

Date of Interview:

LSLA Company affected

Section B: Training Activities

1.

What specific training activities are offered by the LSLA owners in this
community?

Who delivers or facilitates the training?

Do LSLA owners recruit people who have acquired vocational skills into
their company.

Do affected households have other training interventions that they are

participating in apart from the LSLA livelihood training?
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Section C: Participation and Access

5. How are households or individuals selected to participate in the training activities?
6. Are there any monetary costs involved in participating in these livelihood training
activities?

7. How do you perceive the sustainability of these training activities?

Section D: Coping and Challenges

8. How are households coping with the activities of the LSLA in this area?

9. How effective are these coping strategies?
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Appendix 2: Test for multicollinearity

(1)
VARIABLES Household Farm income _ihstrans
Age of household head 0.0154
(0.0111)
Household size 0.0559%***
(0.0203)
Farming Experience -0.346
(0.517)
Farm size 0.0736%**
(0.0184)
Gender 0.890**
(0.361)
Extension access 0.213
(0.267)
Credit access 0.110
(0.260)
market access 0.813#**
(0.279)
Distance to training center 0.338
(0.517)
Relative in leadership position 0.166
(0.376)
edul3(Tertiary) 0.266
(0.409)
edul4(Primary) -0.452
(0.346)
edul 5(JHS) -0.271
(0.373)
Constant 3.015**
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(1.206)
Observations 399
R-squared 0.362
Standard errors in parentheses
*H%k p<0.01, ** p<0.05, * p<0.1
Variance inflation factor

Variable VIF 1/VIF
Farming Experience 2704.101 0
Distance to training center 2699.405 0
Age of household head 1.509 .663
edul4 1.477 677
edul3 1.323 756
eduls 1.315 761
Farm size 1.213 .824
Gender 1.118 .894
Extension access 1.118 .895
Household size 1.118 .895
market access 1.098 911
Credit access 1.048 955
Relative in leadership 1.041 961
position
Mean VIF 416.683
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Appendix 3: Test for validity of instruments

. logit received_training were_consulted distance_training centter

Iteration @: log likelihood = -276.55445
Iteration 1: log likelihood = -272.34463
Iteration 2: log likelihood = -272.33948
Iteration 3: log likelihood = -272.33948
Logistic regression Number of obs = 399
LR chi2(2) = 8.43
Prob > chi2 = 0.0148
Log likelihood = -272.33948 Pseudo R2 = 0.0152
received_training | Coefficient Std. err. z P>|z| [95% conf. interval]
were_consulted .4328877  .2039393 2.12 9.034 .0331739 .8326014
distance_training_centter -.0259631  .0133119 -1.95 0.051 -.0520539 .0001277
_cons .1283464  .1902304 0.67 0.500 -.2444983 .501191

. test were_consulted distance_training_centter

( 1) [received_training]were_consulted = @
( 2) [received_training]distance_training centter = @

chi2( 2)
Prob > chi2

8.05
0.0179
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. reg FCS_ihstrans were_consulted distance_training_centter

Source SS df MS Number of obs = 400

F(2, 397) = 1.17

Model .354787528 2 .177393764 Prob > F = 0.3118

Residual 60.2552678 397 .151776493 R-squared = 0.0059

Adj R-squared = 0.0008

Total 60.6100553 399 .1519049  Root MSE = .38959
FCS_ihstrans | Coefficient Std. err. t P>|t]| [95% conf. interval]
were_consulted .056565  .0391268 1.45 0.149 -.0203567 .1334867
distance_training_centter .0011607 .0024297 0.48 0.633 -.003616 .0059374
_cons 4.653595 .0361228 128.83 0.000 4.582579 4.724611

. test were_consulted distance_training_centter

( 1) were_consulted = @

( 2) distance_training_centter = 0

F( 2, 397) =
Prob > F =

1.17
0.3118

. reg HouseholdFarmincome_ihstrans were_consulted distance_training_centter

Source SS df MS

Model 13.5874561 2 6.79372803
Residual 2948.33465 397 7.42653565

Total 2961.92211 399 7.42336368

Number of obs
F(2, 397)
Prob > F
R-squared
Adj R-squared
Root MSE

400
0.91
0.4014
0.0046
-0.0004
2.7252

HouseholdFarmincome_ihs~s | Coefficient Std. err. t P>|t| [95% conf. interval]
were_consulted .3478466  .2736942 1.27 0.204 -.1902246 .8859178
distance_training_centter 0075716 .016996 0.45 0.656 -.0258418 .040985
_cons 6.797911  .2526809  26.90 0.000 6.301151  7.294671
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Appendix 4 ; PSM Results

. teffects psmatch ( FCS_ihstrans) (received training Age of respondent Household size fho Years of Farming Experience Speci
> fy_the number o ears spent Farm size in acres Land ownership Extension acess Credit acess market acess hired machine f
> ron_1sla )

Treatment-effects estination Number of 0bs = 39

Estimator . propensity-score matching  Matches: requested = 1

Outcome model : matching min = 1

Treatment model: logit max = 1
AT robust

FCS ihstrans | Coefficient std.err, — z Py|z|  [95% conf. interval]

ATE
received training
(yes vs no) Q752420 0447049 1,68 0.092  -.0123778  .1628622
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. teffects psmatch ( FCS_ihstrans) (received training Age of respondent Household size fho Years of Farming Experience Speci
> fy_the_number o ears spent Farm size in acres Land ownership Extension acess Credit acess market acess hired machine f
y rom 1sla ), atet

Treatment-effects estimation Number of obs = 394

Estimator » propensity-score matching  Matches: requested = 1

Outcome model : matching min = 1

Treatment model: logit max = 1
AT robust

FCS ihstrans | Coefficient std. err. — z Py|z|  [95% conf. interval]

ATET
received _training
(yes vs no) 0890603 0505886  1.76 0.678  -.0100915  .1882122

Appendix 5 : Test for heteroskedasticity
Breuscha€““Pagan/Cooka€ “Weisberg test for heteroskedasticity
Assumption: Normal error terms
Variable: Fitted values of FCS_ihstrans
HO: Constant variance

chi2(1)= 0.76
Prob > chi2 = 0.3843

Breuscha€*“Pagan/Cooka€“ “Weisberg test for heteroskedasticity
Assumption: Normal error terms
Variable: Fitted values of HouseholdFarmincome _ihstrans
HO: Constant variance
chi2(1) = 0.67
Prob > chi2 = 0.2632
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