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Abstract: Land tenure security, especially customary residence systems, is found to influence the
agricultural investment decision-making and productivity of smallholder farmers across sub-Saharan
Africa. However, as country-specific customary residence systems and farming models evolve over
time, their impact on food security and livelihood remains unclear. This study investigates the impact
of customary residence systems on both agricultural investment (in tea shrubs and agroforestry) and
productivity among contracted smallholder tea outgrowers in Southern Malawi. A survey of 228
farmers was conducted in 2018, and a linear probability and ordinary least squared (OLS) models
were used for the analysis. The results suggest that matrilocal residence practices positively influence
agricultural investment. The study concluded that despite the dominance of matrilineal-matrilocal
systems in Southern Malawi, there is a need for policy to address gender gaps in the region because
women are still vulnerable and insecure even in these assumed women-friendly customary systems.
It is recommended that future research explores other prevailing tenure security systems.

Keywords: land tenure security; contract farming; tea; agroforestry; investment; productivity;
Southern Malawi; sub-Saharan Africa

1. Introduction

The 51.3 million smallholder farms (i.e., farms with less than 2 hectares) in sub-Saharan Africa
(SSA) are the primary source of livelihood and labor for a large proportion of the population [1]. Thus,
land is important for agricultural development in SSA. Any effort to alleviate poverty in sub-Saharan
Africa has to pay attention to land and agricultural issues. Land tenure security implies access to
use and ownership of land [2]. Land tenure security can be either statutory or customary in nature.
Land tenure security enhances the utility that farmers derive from their farmland [3]. For instance,
farmers in developing countries that are land secure may enter into new contracts and/or markets [3].
Diverse types of contract farming arrangements have been observed across SSA over the last couple
of decades. Therefore, it is plausible to assume that smallholder farmers with adequate land tenure
security and access to markets will invest in their land to increase productivity and alleviate poverty.
However, studies on the relationship between land tenure security and agricultural investment across
sub-Saharan Africa have produced ambiguous results [4]. The differences in these results are often
due to limited detailed empirical analysis and vague assumptions on land tenure security [4,5].
Given the fact that some of the existing studies do not reflect the reality in the respective countries by
neglecting interregional differences and customary tenure arrangements (see [4]), there is a possibility
of misplaced and biased policies that may hinder economic development. Therefore, it is important
to conduct a country- or region-specific empirical analysis of the relationship between land tenure
security and agricultural investment and productivity to have an adequate understanding of reality on
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the ground [4–6]. For instance, Malawi loses approximately 11 million USD per annum in agricultural
output due to insecure access, use, and ownership of land [7]. This implies that insecure land rights
and tenure can disincentivize farmers from an investment that is vital for agricultural productivity
despite contract farming opportunities. Furthermore, the government of Malawi recently enacted a
land reform law that allows customary land to be registered. The rationale behind this reform was to
address tenure insecurity as well as monitor and track the level and incidence of tenure insecurity and
relevant conflicts. According to Lovo [8], Lunduka [9], and Place and Otsuka [10], tenure (in)security
in Malawi falls under the customary residence system of a landholder. These customary residence
systems determine the rights to use, access, and ownership of land for roughly 69% of the Malawian
population [8]. The objective of this study is to investigate the effect of diverse customary residence
systems on contracted tea farmers’ agricultural investments in tea and trees (henceforth agroforestry) in
Southern Malawi. Furthermore, it is important to analyze which form of customary residence system,
among others, increases agricultural productivity.

Malawi has a matrilineal and patrilineal customary residence system based on locational
characteristics. The former is widely practiced in the southern part of the country and the latter in
the north. In Southern Malawi, where farmers primarily cultivate tea for revenue generation through
some form of contract farming, there is a need for them to understand the drivers of investment in their
agribusiness to ensure a sustained livelihood and thus alleviate rural poverty. Moreover, population
growth is on the increase and is making agricultural land scarce in Southern Malawi, which means it is
important to concentrate efforts on increasing productivity [11]. Tea cultivation in Southern Malawi is
characterized by the coexistence of large and small farms [11,12], which may influence the productivity
of smallholders due to likely spillover effects. Therefore, this study also investigates diverse factors
that drive productivity among the smallholder farmers cultivating tea in Southern Malawi.

As mentioned earlier, scholars have produced ambiguous empirical results about the relationship
between the customary residence system and investments in land in Malawi. This is mostly because
the exact pattern and measurement of tenure security and its effects on agricultural investments
under contracted farmers remain unclear. These systems have continuously adapted to contexts
from a historical perspective, i.e., appropriation of land during colonization and more recently the
fragmentation of land. Whether the customary residence practices affect tenure security and how that
relates to investment in land is work in progress that requires a comprehensive approach.

The Food and Agriculture Organization of the United Nations (FAO) [13] argued that as functioning
markets develop and as land becomes scarce due to population growth in rural sub-Saharan Africa,
land transfers will increase from land-abundant to land-poor households. However, land scarcity will
also keep land resources and management within a certain lineage, and they will only be transferred
within the community or family members based on customary residence systems in parts of SSA,
e.g., Malawi and Burkina Faso [14,15]. This customary residence system may be inefficient and may
constrain economic development, in part due to the inability to attract capital investment (e.g., access
to credit) [16,17]. Interestingly, limited empirical evidence exists that shows agricultural development
(e.g., investments and adoption of innovation) to be constrained by customary residence systems
in Africa [18,19]. For example, Austin [20] and Berry [21] found that a growing number of farmers
in Ghana and Nigeria, respectively, had invested in cocoa under customary land tenure despite not
having a formal land title. Ultimately, customary land tenure systems have been able to avoid imposing
unsuitable private land title systems, and these should be considered and investigated from a social,
historical, and economic perspective [22,23]. Place and Otsuka [10] and Lunduka [9] argued that
agricultural investments are weaker in matrilineal-matrilocal residence systems (i.e., husband moves to
the wife’s village) compared to patrilineal systems, while other authors in [8] have found no evidence.

The hypothesis in this study is that certain types of customary residence systems of contracted
smallholder farmers influence investment in tea and agroforestry. Furthermore, specific customary
residence systems, among other factors, may influence the productivity of tea farms in the study area.
In 2018, 228 contract farmers were surveyed in the Mulanje District, in the southern region of Malawi.
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The socioeconomic characteristics of the tea farmers and other variables, such as customary residence
systems, land tenure, farm characteristics, farmer block, asset, housing facility, transportation, tea
expenditure and yield, number of trees, and access to credit, were collected.

The effect of tenure security on investments and productivity was estimated from the cross-sectional
data set with linear probability as well as ordinary least squared (OLS) models [24]. The former
provides unbiased parameter estimates with minimum variance. The results of this study suggest that
for Southern Malawi, matrilocal residence practices influence investment in tea cultivation compared
to patrilineal residency. Furthermore, the proximity of smallholder farmers to large commercial tea
estates has a positive influence on the farmer’s productivity [25].

This study is structured as follows: Section 2 describes the material and methods, including the
conceptual framework with a focus on the customary residence systems and investments as well as
contract farming in the study areas of Southern Malawi. This section also provides an overview of the
methodology. In Section 3, the study results are presented, followed by a discussion of the results and
limitations in Section 4. In Section 5, the conclusion of the study is drawn.

2. Materials and Methods

There is a need for a broader approach to the adaptation and evolution of the relationship between
land tenure security and agricultural investment and productivity due to both the complex nature
of the former as well as multiple-actor involvement. Thus, the proposed conceptual framework is a
system of concepts and assumptions supported by earlier studies [5]. This study also relies on the
work of Arnot et al. [26], Miles et al. [27], Place [5], and Ghebru et al. [28] on tenure security and
investment, thereby providing a comprehensive overview. Tenure security exists if farmers expect that
the evolution of institutional rules will not decrease the expected utility of their assets. For instance,
a landholder is considered tenure secure if their perception of losing their land in the future is low,
i.e., nondecreasing expected utility. The expected utility derived from the land by the asset holder is
denoted as (Equation (1)):

E
(
UR
)
= f (R0, r(Rt), C0, c(Ct)) (1)

where E
(
UR
)

is the expected utility derived from land resource R. R0 is the status quo of resource
benefits, e.g., soil quality, and r(Rt) is its future state of benefits, e.g., level of income. C0 is the status
quo of institutional rules, e.g., taxes and permits, while c(Ct) is their future state of institutional
rule. Both the future states of resource benefits and institutional rules can be denoted respectively as
(Equations (2) and (3)):

r(Rt) = αxt + εrt (2)

c(Ct) = αzt + εct (3)

where αxt denotes the predicted outcomes of the future state of resource benefits contingent on
investment, e.g., in conservation agriculture, while αzt is the predicted future state of institutional
rule, e.g., lobbying; εrt and εct are respectively the unpredicted components of the future state of
resource benefits and institutional rules due to weather, natural catastrophes, war, corrupt practices,
etc. For tenure security to prevail in Africa, given the fact that the future state of resource benefits
evolves faster over time compared to institutional rules, which are coordinated by social institutions,
the emphasis should therefore be on c(Ct). Thus, a landholder assured of the future state of institutional
rules has a high level of tenure security independent of the initial property right substance. The expected
utility of resources under tenure (in)security can be denoted as (Equations (4) and (5)):

E
(
UR Secure

)
→ f

∂E
(
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)
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≥ 0 (4)
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< 0 (5)

This implies that farmers feels tenure secure if they expect that developments in institutional
rules will increase their expected utility. Accordingly, this study adopts this into the conceptual
framework by incorporating the development of social norms and rules as a tenure security component.
This study presents a comprehensive link between land tenure security and investment incentives
based on a certain distinct line of reasoning. First, it is based on the aforementioned argument that
future institutional rules change will not adversely affect farmers’ expected utility and the benefits
derived from investing in the land. Second, it involves the use of land as collateral in order to
facilitate access to credit to economically empower landholders. Finally, this type of tenure security can
promote the development of land markets, due to transferability. This would incentivize landholders
to invest in land, ultimately increasing its market value. The relationship between tenure security and
investment has several caveats driven by the individualization of land rights, land commodification,
and demographic changes.

In analyzing the relationship between tenure security and investment, it is important to further
expand the scope of variables. For instance, other social norms and contract farming are variables
that could influence the relationship. Social norms are embedded in customary residence systems,
particularly family lineage, and provide different land tenure rights for men and women. However,
in parts of SSA, women’s land claims are often lower to those of other male members of the family,
irrespective of their status [5]. Certain customary residence norms may result in securing land tenure
for all. Contract farming for smallholders has the potential to address the failure of functioning
output and input markets in rural areas [27]. Access to functioning markets has a higher economic
benefit to farmers that have secure tenure [28]. There are different types of contract farming between
retailers and farmers, retailers and cooperatives that act on behalf of their members, as well as
large estate farms and neighboring smaller farms. In essence, contract farming is established as the
so-called nucleus estate schemes, i.e., large agribusinesses and/or farms with high productivity enter
into contractual agreements with surrounding smallholders [29]. The farmers deliver products of a
specified quantity and quality to buyers at a negotiated price. To increase and improve the supply
chain, the buyer often provides extension services such as agricultural practice training as well as
production-inputs, loans, logistics, etc. [30]. There are limited studies on the relationship between
contract farming and tenure security because contract farming itself does not affect tenure security
directly but indirectly through other factors, e.g., investment, productivity. For instance, only farmers
confident in their ability to produce food products that meet the quantity and quality requirements
will enter into contractual agreements. Grosh [31] found that buyers would rather contract limited
smallholders with higher productivity. This could also imply that contracted smallholders may be
better off financially and be able to purchase land resulting in a concentration of holdings rather than
fragmentation. This would allow for higher investment in agricultural input and productivity on
the path of smallholders. Given the higher investment in agricultural input and productivity, due to
land tenure security, as well as the corresponding demand, there is economic growth in the agrarian
community. Figure 1 illustrates the broader perspective of the aforementioned relationship between
tenure, investment, and contract farming.

Malawi is a land-locked country in Eastern Africa that borders Tanzania, Mozambique, and
Zambia. Malawi has a total land area of 118,484 square kilometers (km2) of which 79.4% is arable
land [32]. Malawi’s main economic driver is agriculture and has a population of 17.5 million, which is
expected to double by 2038 [33]. More than 80% of the Malawian population relies on agriculture for
income generation, with tobacco, sugar, and tea being the largest contributors to the economy alongside
foreign aid [34]. Malawi has one of the highest population growth rates as well as the one of the lowest
Human Development Index (HDI) ranks in Africa [35,36]. Thus, the country is experiencing land
scarcity as well as poverty, which is due to low productivity in the agriculture sector [33]. In Malawi,
government and traditional rule coexist, forming a dual system of governance [37]. Malawi legally
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recognizes three land tenure systems: customary, estate, and public. The customary land tenure system
is the predominant system [32]. In Malawi, a variety of customary tenure systems coexist as various
ethnic groups have different land rights norms and practices [23]. For instance, in the north of the
country, there are the Ngoni and Tumbuka ethnic groups that predominantly practice the patrilineal
systems while in the south are the Chewa, Yao, and Lomwe that practice the matrilineal system. Across
the ethnic groups of Malawi, smallholders mostly transfer land via inheritance or gifting.Land 2020, 9, x FOR PEER REVIEW 5 of 19 
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Land can be inherited along either the male or the female lineage, depending on the regionally
dominant system. In the matrilineal systems, which is common in the southern region of Malawi,
land is passed along the female line [38]. In the northern region, the patrilineal system is practiced,
where land is passed from father to sons [23]. In both matrilineal and patrilineal systems, descendants
also receive land as a gift in case of special events such as marriage, birth, or maturity of the heir [14].
The inheritance system is also linked to the residence and marriage, which strongly influences the
land rights of the husband or the wife [38]. Couples in Malawi reside either matrilocally, patrilocally,
or neolocally after marriage. In matrilocal systems, the husband moves to the wife’s location, while
in patrilocal systems, the wife moves to the husband’s location. Neolocal residence occurs when
couples move to a place where they have no family ties. In matrilineal-matrilocal societies, the husband
is expected to leave the wife’s village and return the land back to her lineage if she dies or they
divorce [8]. The man is an outsider in his wife’s village, often not respected by his wife’s male
relatives [39,40]. Moreover, the brother of the wife and his descendants have first claim to the resources.
Thus, the matrilineal-matrilocal system creates tenure insecurity in that men outside the family lineage
can be deprived of the land they cultivate. This may create a situation where married male smallholders
living in a matrilineal-matrilocal system are disincentivized from investing in agriculture. Place and
Otsuka [10] ranked the Malawian male tenure security according to the customary inheritance and
residence system, which is a kind of assurance measurement (see Table 1).

This customary-based tenure security illustrates the complexity of tenure security and its
measurement [3]. Furthermore, social norms and practices, markets, land use, and demographic
changes have evolved over time, influencing customary inheritance and residence norms. For instance,
land reforms across SSA over the years are recognizing customary rule; this would affect the dynamics
of customary inheritance and residence norms.
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Table 1. Customary-based tenure security ranking of male land use decision maker.

Inheritance-Residence Description Tenure Security

Matrilineal-matrilocal A husband moves to the wife’s village; the land belongs to the
family of the wife. Low

Matrilineal-patrilocal A wife moves to a husband’s village; the land belongs to the
family of the wife

Matrilineal-neolocal Wife and husband move to a village, not of their origin; the
land belongs to the community of that village.

Patrilineal-matrilocal A husband moves to a wife’s village; the land belongs to the
family of the husband

Patrilineal-patrilocal A wife moves to a husband’s village; the land belongs to the
family of the husband High

Source: Place and Otsuka [10].

Tea is one of the major smallholder cash crops cultivated in the southern districts of Malawi.
Tea is mostly grown in the Thyolo and Mulanje districts, as the area provides adequate agroclimate
conditions [41]. The orange boundaries in Figure 2 represent the agricultural estate boundaries where
most of the tea in the study area around Blantyre are produced. According to Chirwa and Kydd [42],
after the introduction of tea contract schemes in 1966, contracted smallholders’ cultivation areas have
grown from 30.8 to 2,900 hectares (ha) of customary land by 2004, producing 810 kilograms per hectare
of tealeaf. Even though contracted smallholders produced less than 7% of all Malawian tea in 2013,
the future growth of Malawi’s tea sector depends on these farmers [10]. The main tea production
comes from the estates because contracted smallholders have low tea bush density on their land
(6000–8000 plants/ha) in comparison to estates (15,000 plants/ha) [10]. Tea can provide income for up
to 100 years with minimal risk of total crop failure, but it requires a high initial investment in time and
money and does not provide direct income in the first few years [10,41]. Another necessary long-term
investment that supports tea production is tree planting. To increase the productivity of tea plants,
trees are planted to shade the tea plants and plucked tealeaves [42,43]. In the existing literature on
tenure security and investment, trees are commonly used as a long-term investment as they can be
security- and productivity-enhancing [23,44,45]. The investment in trees increases tenure security as
well as establishes, to some extent, access and ownership. However, the security-enhancing effect here
is trivial given that tenure security in Malawi is based on inheritance and residence norms because
they determine access and rights, regardless of the previous investments [46].

This study samples 228 smallholder tea outgrowers in the Mulanje District using a simple
random sampling technique of tea associations and cooperatives. These farmers, along with their
associations and cooperatives, as well as the cultivation area provide a representative sample for
Southern Malawians. The study area is one of the largest tea-growing areas in Malawi with over 5000
smallholder farmers in different farm associations and cooperatives. The particular cooperative under
consideration negotiates contract conditions and tealeaf prices for the farmers with the tea processing
and growing companies. These companies pay farmers on a monthly basis per kilogram of tealeaf
provided and are often owners of tea plantations in the area. A number of tea estates also support
the farmers with extension services and tea seedling nurseries. Furthermore, farmers are divided
into farmer blocks to increase efficiency. Every farmer block has at least one tealeaf collection point
where farmers deliver their produce. At the collection points, tea processing and growing companies
weigh, record, and transport tealeaves to the processing facility. Most cooperative farmers grow tea on
customary land while processing and growing companies grow tea on freehold land (see Figure 3 for
an overview).
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Figure 3. Overview of tea outgrower scheme in Southern Malawi.

Data were collected from four farmer blocks, which represent 16% of the existing farmer blocks in
the study area. The residence types are distributed across the four farmer blocks, A, B, C, and D. Farmer
Block A has a fairly diverse mix of all residency systems in the study areas and is somewhat spread
further away from commercial estate. The patrilocal residence is prevalent in the northeastern Farmer
Block B and has close proximity to commercial estate. The matrilocal residence is mostly practiced in
the southern Farmer Blocks C and D, with the former being further away from commercial estate.

This study uses a logit and OLS regression to measure the effect of tenure security on investments
in tea plants and agroforestry based on a linear model assumption of the independence of variables,
homoscedasticity, and normal distribution [24]. There are two separate functions conducted
for the analysis, the investment, and productivity functions. These functions are denoted as
(Equations (6) and (7)):

Ytea or tree = β0 + β1X1 + β2X2 + β3X3 . . .+ βnXn + ε → Logit (6)

Ylog yield per hectare = β0 + β1X1 + β2X2 + β3X3 . . .+ βnXn + ε → OLS (7)

where Ytea or tree is the dependent (discrete) variable that illustrates the investment in tea or trees; β0 is
the intercept, while β1 to βn are the coefficients of interest of each independent variable X1 to Xn;
Ylog yield per hectare is the dependent (continuous) variable that illustrates the (log) yield per hectare of
tea, while the other variables are similar to those above with expenditure on tea, i.e., input from the
previous year in Table 2 (X6), also expressed in natural log.
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Table 2. Overview of variables used for the regression analysis.

Name Descriptions Scale Unit

Dependent Variables
Ytea or tree (investment in tea or trees) 1 or 0; invested in tree and/or tea in 2017 Discrete -

Yyield per hectare (yield per hectare) Yield per hectare of farmer i on farm i Continuous Kg

Independent Variables
Tenure security indicator (X1)

Residence Residence of farmer Categorical -
Marital status Single, married, or widowed Categorical -

Land tenure (X2)
Land tenure form Customary or leasehold Discrete -
Land acquisition How farm was acquired (e.g., inheritance) Categorical -

Land acquisition time Years of land acquisition Continuous -
Land dispute Is there dispute about farm Discrete -

Household characteristics (X3)
Household size Number of adults in household Continuous -

Asset Ownership of items (e.g., radio) Categorical -
Housing structure Type of housing structure Discrete -

Transport Ownership of transport vehicle Categorical -
Livestock Ownership of livestock Categorical -

Other income source Income source other than tea Categorical -
Access to finance Access to loan in the past years Discrete -
Number of farms Number of plots owned Continuous -

Demographics (X4)
Gender Gender of respondent Discrete -

Age Age of respondent Continuous -
Education Education level of respondent Categorical -
Literacy Literacy of respondent Discrete -

Farm Characteristics (X5)
Farm size Measured using geoinformation system Continuous ha

Land per capita Farm size per capita of household Continuous -
Topography Topography of the farm Categorical -

Land Use (X6)
Revenue Revenue from tea last year Continuous USD

Expenditure (input) Expenditure on tea last year Continuous USD
Age of tea bushes Year tea bushes was planted Continuous Years

Tress planted Number of trees planted Continuous -

Farmer block (X7)
Farmer block Membership of each farmer Categorical -

USD: United States dollars.

3. Results

3.1. Descriptive Statistics

The descriptive statistics is presented in Table 3. Overall, 64% of the smallholders surveyed
were married, with half of them stating that they were in either a patrilocal or matrilocal residency.
An estimated 96% of the surveyed smallholder farmers cultivate their farm under either one or the
other forms of customary land tenure arrangement. The average household size in the sample is five
members. On average, there are two adults in the family between the working age of 14 and 50 years
old. The average age of a farmer is 52 years old. On average, a farmer has two farmlands with an
average size of 0.2 hectares. The majority (64%) of the farmlands in this survey are mostly acquired
through inheritance. The average age of tea bushes is 28 years, which generated a total of 700 USD in
revenue for the farmers under consideration. The average expenditure on the farm by smallholder
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farmers was 92 USD. Only 15% of the surveyed smallholder reported that they had received a loan in
the last years.

Table 3. Descriptive statistics of relevant variables.

Variable Mean SD Min Max

Dependent Variables
Investment in tea or trees, Ytea or tree 0.36 0.48 0 1

(Log) Yield per hectare, Ylog yield per hectare 9.62 0.89 7.49 12.4

Independent Variables
Residence
Patrilocal 0.26 0.44 0 1
Matrilocal 0.30 0.46 0 1
Neolocal 0.01 0.09 0 1

Married purchase 0.08 0.26 0 1
Status

Married 0.63 0.48 0 1
Single 0.07 0.25 0 1

Separated 0.07 0.26 0 1
Widowed 0.22 0.41 0 1

Land tenure
Land tenure form 0.96 0.18 0 1
Land acquisition 0 1

Gift 0.19 0.4 0 1
Inheritance 0.64 0.48 0 1

Chief 0.03 0.20 0 1
Purchase 0.08 0.29 0 1

Settlement 0.02 0.15 0 1
Share-cropping 0.02 0.13 0 1

Land acquisition time 28 18 0 105
Land dispute 0.01 0.09 0 1

Household characteristics
Household size 5 2 1 12

Adults 2 1 0 9
Asset
Phone 0.19 0.39 0 1

Phone and radio 0.46 0.50 0 1
TV 0.02 0.14 0 1

Fridge 0.04 0.19 0 1
Housing structure 0.54 0.50 0 1

Transport
None 0.22 0.41 0 1

Bicycle 0.59 0.49 0 1
Motorcycle 0.17 0.38 0 1

Car 0.02 0.13 0 1
Livestock

None 0.35 0.48 0 1
Chicken 0.44 0.50 0 1

Pigs 0.07 0.26 0 1
Others 0.14 0.35 0 1

Other income source
None 0.25 0.44 0 1

Farming 0.32 0.47 0 1
Labor 0.29 0.46 0 1

Employed 0.07 0.26 0 1
Access to finance 0.15 0.36 0 1
Numbers of farm 2 1 1 5
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Table 3. Cont.

Variable Mean SD Min Max

Demographics
Gender 0.60 0.49 0 1

Age 53 16 22 103
Education

None 0.29 0.45 0 1
Primary 0.54 0.50 0 1

Secondary 0.15 0.36 0 1
Tertiary 0.02 0.15 0 1
Literacy 0.30 0.46

Farm characteristics
Farm size 0.20 015 0 1

Topography
Flat 0.22 0.42 0 1

Light slope 0.40 0.49 0 1
Steep slope 0.38 0.49 0 1

Land use
Revenue 700 1343 85 12,366

Tea expenditure (input) 92 89 0 651
Age of tea bushes 28 12 0 67

Tress planted 12 20 1 121

Farmer block
A 0.23 0.42 0 1
B 0.25 0.44 0 1
C 0.27 0.44 0 1
D 0.26 0.44 0 1

3.2. Regression Results

The results of the regression analysis of Equations (6) and (7) are presented in Tables 4 and 5.
Model 1 illustrates the basis model of the analysis, extended by the other listed (relevant) independent
variables in subsequent models. The difference in the number of observations between Tables 4 and 5
is due to missing observations for certain independent variables in the respective estimations. In
Table 4 we present the marginal effect of the logit regression that is statistically significant, as this
can be adequately interpreted. The results suggest that matrilocal residence is ca. 20% more likely to
invest in tea or trees compared to patrilocal residency. Conversely, widows are ca. 20% less likely to
invest in tea or trees compared to patrilocal residency. Smallholder farmers that acquire land through
inheritance were ca. 16% less likely to invest in tea or trees compared to those that receive land as a gift.
A female smallholder was 20% less likely to invest in tea or trees compared to their male counterpart.
Those with primary education were 15% less likely to invest in tea or trees compared to those without
formal education.

The productivity analysis is presented in Table 5. Contrary to the investment analysis above,
nonstatistically significant variables were also reported. The results suggest that increase in tea inputs,
such as fertilizer, pesticide, results in increases in tea bushes output. Those that inherited land were less
productive compared to those that receive farmland as a gift from other sources, e.g., the government.
Neolocal farmers were less productive compared to the patrilocal customary system (weak statistical
significance). The larger the household size, the more productive the tea-growing smallholder (weak
statistical significance). Conversely, the higher the number of working age adults in the household,
the less productive the tea outgrowing smallholder. The results also suggest that increasing the farm
size of tea-growing smallholders does not necessarily lead to higher productivity. Furthermore, the
higher the number of trees on the farms (agroforestry), the lower the productivity. Farmers in Blocks B
and D were found to be more productive than farmers in Block A.
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Table 4. Significant marginal effects of variables on investment in tea or trees (Logit Equation (6)).

Investment in Tea or Trees Ytea or tree Model 1 Model 2 Model 3

Matrilocal 0.18 * 0.20 * 0.22 **
(1.66) (1.86) (2.10)

Widowed −0.23 ** −0.21 * −0.18 *
(−2.03) (−1.89) (−1.63)

Inheritance −0.18 * −0.16 * −0.16 *
(−1.89) (−1.77) (−1.83)

Gender −0.23 *** −0.20 *** −0.21 ***
(−2.75) (−2.45) (−2.45)

Number of farms 0.11 *** 0.07 *
(3.16) (1.75)

Education (primary) −0.15 *
(−1.69)

Tea labor expenditure 0.001 *
(1.88)

Observations 135 135 135

* p < 0.1, ** p < 0.05, *** p < 0.01.

Table 5. Effects of specific variables on yield per hectare (OLS Equation (7)).

Ylogyield per hectare Model 1 Model 2 Model 3

Log Tea Expenditure (Inputs) 0.150 ** 0.157 ** −0.0302
(0.0725) (0.0789) (0.0675)

Inheritance −0.451 *** −0.419 ** −0.222
(0.167) (0.167) (0.148)

Matrilocal 0.125 0.209
(0.164) (0.142)

Neolocal −0.717 −1.301 **
(0.514) 0.209

Household Size 0.0721 ** 0.0661 **
(0.0341) (0.0317)

Adult −0.165 *** −0.171 ***
(0.0531) (0.0505)

Farms Size −3.27 ***
(0.32)

Number of trees −0.01 **
(0.004)

Farmer Block B 1.083 ***
(0.180)

Farmer Block D 0.392 ***
(0.139)

Constant 8.366 *** 8.171 *** 9.647 ***
(0.776) (0.806) (0.677)

Observations 224 224 224
R-squared 0.071 0.124 0.365

* p < 0.1, ** p < 0.05, *** p < 0.01.

Given that certain econometric issues can arise due to omitted variables, the relationship between
dependent and independent variable as well as the error term (endogenity) in an OLS regression
interpretation of results should be done with caution. This study, however, undertakes some basic tests.
The Durbin Watson Test of an OLS regression of 1.83 implies that there is no autocorrelation, i.e., serial
correlation between the error terms such that our significant results may be valid. Furthermore, the white
test result of 127.98 and a p-value of 0.19 imply there is no major issue with the heteroscedasticity
of the error term (robust option). While the use of a two-stage least square estimation (2SLS) would



Land 2020, 9, 277 13 of 17

ensure that endogenity is adequately addressed, finding a suitable instrumental variable (IV) in the
sample is unlikely.

4. Discussion

This study investigates whether the customary residence of (married) farmers influences
agricultural investment in tea and agroforestry under contract farming conditions. Furthermore,
it explores which factors, including customary residence systems, influence the productivity of
contracted tea farms in Southern Malawi. The results of this study contribute to the literature on the
relationship between tenure security, agricultural investment, and productivity among contracted
smallholders in Malawi [7,44,46]. While Place and Otsuka [10] and Lunduka [9] found that the
probability of investing in agroforestry is higher among patrilocal and neolocal residence households
compared to matrilocal residence households, this study found the opposite with regards to investment
in tea and/or agroforestry. This could be because the study area of Southern Malawi is dominated by
the matrilineal-matrilocal customary system. Matchaya [47] found that female-headed households
in matrilineal societies are more land secure than males, which could also incentivize investment in
land for its long-term benefit. Lovo [8] found that (male) decision-makers in matrilineal-matrilocal
villages were more likely to invest in trees, as this consolidates their tenure security. This study found
that widows were less likely to invest in tea or agroforestry. While widows in parts of sub-Saharan
Africa (e.g., Zambia) have been found to undertake limited investment in agricultural land that they
are unable to inherit, the result for Southern Malawi is somewhat surprising, given the prevalence of
the matrilineal-matrilocal system [48]. This could be an indication that women are also disadvantaged
under the matrilineal-matrilocal system. Inheritance of land, compared to other forms of land
acquisition such as a gift from the village chief, does not seem to drive investment in tea or agroforestry
by smallholders in Southern Malawi. Gibson and Gurmu [48] found that land inheritance compared
to other forms of land allocation in parts of sub-Saharan Africa (e.g., Ethiopia) was inefficient due
to diminishing resources and competition from a large number of siblings. Place and Otsuka [10]
attributed fragmentation of land in matrilineal-matrilocal systems in Southern Malawi to a large
number of competing heirs. This may likely dissuade investment in tea or agroforestry. The results of
this study also suggest that there is gender disparity in investment in tea or agroforestry with women
at a disadvantage. Meijer et al. [49] argued that agroforestry and management is a male-dominated
sector in Malawi. Chirwa [50] also found a negative relationship between fertilizer investment and/or
adoption and the female-headed smallholder agrarian households in Southern Malawi. Smallholders
having more than one farm in Malawi were more likely to invest in tea or agroforestry, a finding that
is also similar to that of other studies (see [44,51]). Chirwa [50] also found that investment and/or
adoption in fertilizer and improved seeds in Malawi was driven by land holdings. This study found
that farmers with primary-level education were less likely to undertake agricultural investment in tea
and agroforestry in Malawi. This is similar to the findings of Deininger and Jin [52] and Chirwa [53]
that well-educated smallholder farmers in Malawi were likely to invest in agricultural technologies
compare to less educated smallholders.

This study establishes a basis for the production function by estimating the relationship between
inputs (e.g., fertilizer, pesticide) and the output (i.e., yield per hectare). The positive and statistically
significant relationship shows that the model predictions are plausible. Lunduka [9] and Place
and Otsuka [10] argued that investments in agricultural inputs such as (in)organic fertilizer, hired
labor, hybrid seeds, and pesticide in Malawi result in increases in agricultural production efficiency.
The results of this study suggest that smallholders in neolocal residence systems were less productive
compared to those in the patrilocal system with weak statistical significance. Lunduka [9] found that
those households that were tenure insecure in Malawi had lower production efficiency compared to
tenure secure households. Considering that the predominant customary residence in Southern Malawi
is matrilineal-matrilocal, farms under this system could be expected to have lower productivity relative
to others. However, Place and Otsuka [10] found that for maize and tobacco cultivation in Malawi,
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the diverse tenure systems did not influence productivity. This study found that household size has
a positive correlation with tea yield per hectare and may signify more reliance on household labor.
This is similar to the results of the study by Chirwa and Kydd [54] for tea outgrowing smallholders in
Malawi. This study also found that as the number of working age adults in the household increases,
tea yield per hectare declines, which is evidence for the diminishing return to labor. While Benjamin et
al. [55] found that a large farm size could lead to favorable financial credit conditions for smallholder
farmers in parts of sub-Saharan Africa, this study found that increasing farm size among tea-growing
smallholders in Malawi does not result in high productivity. The results also suggest that smallholder
farms in Farmer Blocks B and D were more productive compared to those in Farmer Block A. While
there is limited information on the differences in the mode of operation between the farmer blocks,
a possible explanation is the proximity to estates and a likely spillover effect of agronomic practices.
Chirwa [53] and Chirwa and Kydd [54] argued that contractual arrangements between smallholder
farmers and commercial estates result in higher productivity for the farmers compared to those that
trade with grower-leased factories and state-owned enterprises. Another important outcome of this
result is that farmers in the predominately-matrilocal residence system Block D, with close proximity to
commercial estates, are more productive, confirming the initial findings of the positive but insignificant
relationship between matrilocal residency and productivity. This also implies that farmers in blocks
with a predominantly patrilocal residence system can be productive if they are in close proximity to
commercial estates.

Some of the variables of the models can be ascertain as ecosystem services (agroforestry) and
marketed outputs (yield). According to Benjamin and Sauer [56], the relationship between these
variables can be competitive, complementary, or supplementary in nature. The relationship between
these variables in parts of sub-Saharan Africa (e.g., Kenya) was found to be more complementary and
supplementary rather competitive [56]. Therefore, it is important to investigate such relationships in a
Malawian context. In the study area, as the number of trees on farmland increases, the yield per hectare
of tea decreases, which may imply a competitive relationship between the crop and ecosystem services
once it passes a certain threshold [56]. It is important to mention at this stage that there is a possible
existence of selection bias and endogenity in this analysis. Some of the farmers may self-select into
specific blocks based on particular attributes such as education, farm size, etc. Thus, future analysis
should use certain methods such as propensity score matching (PSM) and/or Heckman selection as
well as a two-stage model to address some of these issues.

5. Conclusions

The customary land tenure systems discourse in sub-Saharan Africa is relevant for achieving
sustainable agricultural development. Findings from the discourse affect food security and the
livelihoods of millions of smallholder farmers. Customary tenure systems across SSA differ and have
evolved over time. Their impact on existing farming models, such as contract farming, should also
be taken into consideration. Therefore, it is important to conduct country-, region-, and case-specific
analyses. This study analyzes the determinants of investment in tea and agroforestry and the factors
that influence tea productivity for diverse customary residences under contract farming in Southern
Malawi. The results seem to suggest that the predominant matrilocal tenure system in the study area
positively influences investment in tea and agroforestry. Other factors such as the proximity of small
farms to commercial estates as well as household size also have a similar effect on productivity. This is
evidence for the so-called spillover effect where farms close to profitable large-scale commercial estates
imitate their operations. Gender bias in agricultural investment is prevalent among the tea outgrowers
in Southern Malawi while the trait of having a higher level of education continues to drive investment
among smallholders.

There is a need for policy to address gender gaps in Southern Malawi despite the dominance of
a matrilineal-matrilocal system, as women may be vulnerable and insecure even in this customary
system. Furthermore, emphasis should also be placed on providing less educated tea outgrowing
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smallholder farmers with the right tools that induces investment in agriculture as a way of safeguarding
their livelihood. Thus, the use of extension services and farm management intermediaries could
contribute to higher productivity in agricultural (tea) production [54–56]. There is a need to conduct a
detailed gender sensitive analysis on how future land reforms that are related to customary systems and
contract farming would impact agricultural investment and productivity beyond just the agricultural
input in Malawi.
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