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Rural farming households in Sub-Saharan Africa, facing limited land access, 
engage in land purchase, rental, and other land access practices. However, 
the highly unregulated land markets expose these farmers to wide-ranging 
vulnerabilities. In this study, we  investigated the land access mechanisms and 
the related constraints among the small-scale farmers in the densely populated 
Eastern part of The Democratic Republic of the Congo (DRC). We  randomly 
selected 240 consenting farmers for inclusion in the study and collected data 
using semi-structured interviews to obtain data on land access characteristics. 
Then, the data was subjected to descriptive statistics to obtain measures of 
central tendency and dispersion on the responses and correlation statistics to 
understand the patterns and relations of factors affecting the land access and 
strategies used to cope with the limited land situation in the South Kivu province 
of DRC. Our results showed an insecure land tenure system among smallholder 
farmers. Most of the farmers in the study purchased and leased land to cope 
with poor land access and, in so doing, faced high price-related limitations that 
were unsustainable to these farmers; they also faced highly restrictive leasehold 
contracts. Given the limited access to financial resources and support, improving 
regulations of land markets and resource support interventions could promote 
land access among these smallholder farmers. We conclude that the challenges 
of land access and the current methods farmers use to obtain additional land 
among the smallholder farming households in the south Kivu province of DRC 
are precarious and unsustainable and continue to pose a food insecurity and 
poverty risk among these farmers. We recommend developing and implementing 
measures to support resource access by these farmers, such as finance, farmer-
focused cooperative societies, and better land policy reforms and tenure systems 
to improve access to land among these farmers and farmers facing similar 
scenarios in other parts of sub-Saharan Africa.
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Introduction

High population densities are typical of rural farming 
communities in Africa (Rosell et al., 2017; Bashangwa Mpozi et al., 
2020) and are linked to large household sizes and high birth rates 
among these communities (Bashangwa Mpozi et al., 2020; Makali 
et  al., 2021). The high population growth observed in these rural 
communities creates pressure on land resources and results in 
widespread land fragmentation (Headey and Jayne, 2014; Jayne et al., 
2016; Bashangwa Mpozi et  al., 2020), which negatively impacts 
agricultural production due to associated production inefficiencies. 
Given that most of the population in these rural regions are subsistence 
farmers, they also have challenges acquiring more land resources 
because they do not have other sources of income to support this. 
However, such communities can benefit from land use policies to 
improve land access for agricultural practices in rural areas. As such, 
Governments develop and implement land use policies that regulate 
land use and address land access, among other land use challenges 
(Musahara and Huggins, 2004; Ndip et al., 2023).

There were high population densities in the eastern parts of the 
DRC (Headey and Jayne, 2014; INS, 2019; Angélique et al., 2022), 
especially in North Kivu and South Kivu provinces, two of the 26 
provinces of DRC located in the Eastern part of the country (INS, 
2019, 2021). As of 2020, North Kivu, with a land area of 59,483 km2 
and a population of 7,574,000 people, translated to a population 
density of 127 inhabitants/km2, while South Kivu, with a land area of 
64,791 km2 and a population of 6,565,000 people, translated to a 
population density of 101 inhabitants/km2, compared to the country’s 
average of 42 inhabitants/km2 (INS, 2021). In particular, the 
population of South Kivu tripled to reach 6,157,000 people in three 
decades (1984–2017), indicating a very high population growth rate 
(INS, 2019). About three-quarters of the South Kivu population is 
rural and mainly depends on agriculture (World Bank Group, 2018; 
Nabintu et  al., 2020; Makali et  al., 2021). Therefore, the high 
population density contributes to limited access to land resources for 
agricultural and other uses. Furthermore, the situation is more 
complex because of regional and local conflicts that result in the 
displacement of people in both North and South Kivu provinces of 
DRC (Musahara and Huggins, 2004; Van Acker, 2005; Alinovi et al., 
2008; Chamberlin et al., 2014; Bashangwa Mpozi et al., 2020).

The context of land access and ownership in the Eastern part of 
DRC, such as the province of South Kivu, is very variable; there are 
some large-scale landowners with access to large tracks of land; 
however, the majority of the rural farmers have insecure and limited 
access to land (Van Acker, 2005; Eurac, 2017; Mugumaarhahama et al., 
2021). The land access situation of these rural farmers is caused by the 
limited land resources shared by a large population (INS, 2019, 2021), 
high population growth due to the high birth rate (Mathe et al., 2011), 
and the prevalence of conflicts and wars that contribute to 
displacement of people from their land (Van Acker, 2005; Alinovi 
et  al., 2008; Huggins, 2010). These scenarios have resulted in the 
prevalence of poverty and food insecurity among most of the 
population (Alinovi et al., 2008; World Bank Group, 2018). The rural 
farmers in these regions are also resource-poor and cannot afford 
some of the critical farm production inputs, resulting in poor crop 
yields (Nabintu et al., 2020). The other issues surrounding land access 
and availability to the smallholder farmers in DRC include land-
grabbing practices by the elites, poor protection for small-scale 

farmers from land-grabbing practices, and land use conflicts arising 
from the acquisition of rural land for mining and other commercial 
activities (Van Acker, 2005; Geenen and Claessens, 2013; Geenen and 
Hönke, 2014; Pottek et al., 2017).

Lack of land ownership security among most rural farmers and 
poor policy scenarios in DRC could have encouraged land-grabbing 
practices (Nyenyezi and Ansoms, 2014; Pottek et  al., 2017). 
Furthermore, there was insufficient regulation of customary 
mechanisms of land acquisition, such as land inheritance (Oyono, 
2011). In particular, the Congolese land legislation did not have a 
clear policy on customary land ownership. Initially, the land was 
substantially community-owned and used by communities as a 
shared resource for community members; however, over time, land 
ownership was privatised (Reyntjens, 2005; Oyono, 2011; Abay et al., 
2021). At the community and family levels, the customary laws on 
inheritance in sub-Saharan Africa supported land inheritance 
mostly among men and in some cases, eldest sons could get larger 
shares; on the other hand, women accessed land through their male 
relatives (Pottier, 2007; Kalabamu, 2009; Gibson and Gurmu, 2011). 
However, the ongoing socioeconomic changes have increased 
women’s access to land in most of sub-Saharan Africa, including the 
DRC (Cooper, 2010; Syn and Mastaki, 2015). The changes have 
enabled more land access to women through traditional forms such 
as inheritance and non-traditional ways, including land purchase 
and rentals (Mathe et al., 2011; Cooper, 2012; Peterman, 2012; Syn 
and Mastaki, 2015).

Recently, the DRC enacted a land reform in 2012 to promote 
access to land resources among smallholder farmers through 
improving land governance. Key elements of this reform were limiting 
or eradicating land conflicts and land-related violence arising from 
misappropriation, unfair allocation, and unlawful land acquisition and 
land-grabbing practices. However, the land access challenge among 
these farmers was still widespread. Unfortunately, poor policies 
traditionally favoured the elites who, in some cases, unlawfully 
acquired and controlled the land resources; as such, the elites and 
administrative authority were reluctant to implement land policy 
reforms (Eurac, 2017). The Congolese socio-political context also did 
not support the reforms (Ngalamulume, 2016).

In a recent study, poor land access among smallholder farmers has 
been described as a critical impediment to poverty elimination in the 
south Kivu province of Eastern DRC (Angélique et al., 2022). Other 
studies have also reported limited access to land as a significant 
constraint facing small-scale farming households in rural sub-Saharan 
Africa (Bashangwa Mpozi et al., 2020; Ndip et al., 2023). However, 
evidence from Kenya indicates that alternative forms of land access, 
such as leasing, can improve agricultural production and the income 
of land-constrained small-scale farmers (Jin and Jayne, 2013). In the 
case of South Kivu, these small-scale farmers also face poor access to 
alternative sources of finance (Mulume Bonnke et al., 2022); therefore, 
they are resource-constrained and may lack the capacity to participate 
equally in land purchase and rental markets. As such, the objective of 
this study was to examine how the resource-poor small-scale farming 
households of Eastern DRC deal with limited access to agricultural 
land and to evaluate the strategies and their associated impacts on 
farming practices and livelihoods, particularly in the parts of South 
Kivu province. Our target was to obtain critical information to help 
develop and modify policies and guidelines to improve access to land 
in highly populated rural farming regions of DRC.
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Theoretical background

Numerous studies document insecure and poor access to land as 
a characteristic defined by small farm size (few and small farm plots; 
Bashangwa Mpozi et al., 2020; Ndip et al., 2023). Limited land access 
was associated with smaller pieces of farmland that do not meet farm 
production needs as well as a lack of sufficient land for agricultural 
production (Van Acker, 2005; Jin and Jayne, 2013; Bashangwa Mpozi 
et al., 2020; Ndip et al., 2023). High dependence on farms for food and 
household income and limited non-land/farm alternative sources of 
livelihood are among the characteristics of poor small-scale farmers 
(Bashangwa Mpozi et al., 2020). Most resource-poor farmers face 
limited access to agricultural land or face land access challenges 
(Bashangwa Mpozi et al., 2020; Shamamba et al., 2021).

Poor land access for agricultural use among rural small-scale 
farmers is a growing crisis in sub-Saharan Africa and has been linked 
to poverty and food insecurity (Alinovi et  al., 2008; World Bank 
Group, 2018; Angélique et  al., 2022). Poor land access prevents 
mechanisation and adopting of sustainable agricultural practices 
(Bucekuderhwa and Mapatano, 2013; Hailu et al. 2014; Cituli et al., 
2020). The crisis is complex, involving cultural, social, and economic 
aspects at both household and communal levels, and it is also directly 
impacted by local and regional political environment and economy. 
Therefore, addressing the land access challenge requires 
Multifaceted approaches.

Common land access modes described in the literature include 
inheritance, leasing, and land purchase (Jin and Jayne, 2013; Headey 
and Jayne, 2014; Abay et al., 2021). Land leasing and purchasing are 
vital for coping with limited access to agricultural land (Headey and 
Jayne, 2014; Abay et al., 2021). These two modes of land access have 
also been described as indicators of a need for additional land for 
agricultural and other uses (Muraoka et al., 2018; Bashangwa Mpozi 
et  al., 2020). In agricultural production, these two modes of land 
access depend on household income, access to extra income, and the 
ability to obtain financial gains from farm and non-farm ventures 
(Bashangwa Mpozi et al., 2020).

Some initiatives support implementing policies and rules on land 
markets, mainly including official documentation in land transactions; 
such interventions are policy and other regulatory-based systems that 
improve the security of land markets (Mushagalusa Mudinga and 
Nyenyezi, 2014). In southern China, the availability of official land 
ownership documents was critical and positively supported 
participation in the land rental market among farmers (Min et al., 
2017). An example of documentation reforms in South Kivu was the 
issuing of customary land certificates in Walungu, initiated by the 
Social Action and Peasant Organization (ASOP), which granted the 
plot sheet and the customary certificate of land recognition in Kabare 
(issued by IFDP). These land titles brought together several 
beneficiaries and collective security (Baraka Akilimali et al., 2021) but 
did not concern the rental of land materials, which could be  a 
fundamental land access mode for smallholder farmers.

Limited land access was generally a situation where land available 
was less than required, and this was predominant in small-scale 
farming practices (Headey and Jayne, 2014; Deininger et al., 2017; 
Bashangwa Mpozi et  al., 2020; Abay et  al., 2021). In this study, 
we characterise limited land access scenarios facing the smallholder 
farmers in the densely populated South Kivu province of 
DRC. We further describe the risks of limited land access in terms of 

vulnerabilities from household heads’ education level and involvement 
in other activities to diversify income to support household 
livelihoods. We  also analyse the relationship between these 
vulnerabilities and dependence on one of the three main land access 
modes: inheritance, leasing, and land purchase.

Materials and methods

Study area

This study covered the territories of Walungu and Kalehe, two of 
the eight regions in the South Kivu province of eastern DRC 
(Figure 1). Kalehe and Walungu are in the mountainous part of the 
South Kivu province, with high population densities (CAID, 2021; 
Makali et  al., 2021). During the study period (December 2017 to 
February 2018), the population of South Kivu province was primarily 
agricultural (PNUD, 2009; CAID, 2021; INS, 2021).

The territories of Walungu and Kalehe are located in the west and 
north of Bukavu (the capital of the South Kivu province), respectively. 
They are mainly located in the mountainous part of South Kivu, whose 
altitude ranges from ~900 to 3,000 m above sea level, while the mean 
temperature varies from ~18 to ~20°C (Katunga et al., 2014; Shamamba 
et al., 2021). The soils in south Kivu comprises dystric Nitisols/Ferrosols 
and Humic Nitisols/Ferrosols characterised by high levels of acidity, 
phosphorus deficiency, and some level of aluminium toxicity, which 
negatively affects crop yields (van Engelen et al., 2006; Nabintu et al., 
2020). In Walungu, as in Kalehe, agriculture is mainly characterised by 
food production (cassava, beans, corn, banana); industrial crops are 
grown primarily in Kalehe, and they include coffee, tea, cinchona, and 
oil palm (in the lower altitudes; Shamamba et al., 2021).

The selection of Walungu and Kalehe territories for the study was 
because these territories were densely populated (>200 inhabitants/
km2). Furthermore, these territories faced land access disparities from 
the large-scale land concentration by the elites who used it for large-
scale agricultural and mining ventures to smallholder farming 
households practising agriculture for household food and livelihood 
needs. Therefore, these territories allowed us to capture the unique 
land access, use, and associated challenges in the South Kivu 
province of DRC.

Field surveys and data collection

Sample size estimation
The study site comprised the territories of Kalehe and Walungu; 

these regions had an estimated 20,000 smallholder farming households 
based on data from the South Kivu Provincial Agriculture 
Inspectorate. The estimation of the minimum sample size for inclusion 
in the study was based on Yamane (1970) formula (Yamane 1970), as 
described by Bashangwa Mpozi et al. (2020).

 
n

N

N e

=
+ ( )1

2

Where n is the sample size, N is the total target population, and e 
is the level of precision with N = 20,000 and e = 10%.

https://doi.org/10.3389/fsufs.2023.1277031
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Bahati Shamamba et al. 10.3389/fsufs.2023.1277031

Frontiers in Sustainable Food Systems 04 frontiersin.org

From the calculation, our study required a minimum of 100 
smallholder farming households. We  initially targeted to reach a 
population of about 150 smallholder farming households; however, 
during the field excursion and the pilot study, more farmers consented 
to participate in the study. Therefore, per the project budget limits, a 
sample of 240 smallholder farming households was randomly selected 
for inclusion in the study.

To ensure the validity and reliability of the data collected, 
we worked with 20 key informants, comprising agricultural service 
officers and index farmers (as identified by Agricultural officers and 
local authorities) in Walung and Kalehe territories. We consulted the 
local customary leadership and land registry offices to help identify 
the smallholder farmers who were actively involved in agricultural 
practices and had limited land. The informants were also crucial in 
identifying the plantation farmers engaged in providing land for 
leasing and sharecropping by the smallholder farmers. The field 
survey involved an on-site visit to the farming household and a visual 
inspection of plots and existing plants, and these prevented some of 
the bias from self-reporting.

Sampling and data collection
Study households were randomly selected following a next 

drawing, without replacement on the households’ lists, within the 
villages of Lurhala and Ikoma (Walungu territory) and Mbinga 
south (Kelehe territory) from December 2017 to February 2018. 
We selected these villages because they had good security and were 
accessible. Furthermore, these villages had high population densities 
due to high land pressure linked to the high concentration of the 

population. The majority of the population of these villages were 
smallholder farmers. Mbinga South Village was uniquely important 
because it had large plantations and large-scale farms owned by the 
elites as well as a higher concentration of smallholder farmers 
(Claessenspar, 2013; Cirimwami et  al., 2019), creating the 
opportunity to study the co-existence and relation among them and 
the impact on the land access situation among the 
smallholder farmers.

The farmers consented to participate in the study at the beginning 
of the data collection. We conducted on-site farm visits, field/farm 
inspections, and interviews with the farming households. The data 
collection also included semi-structured questionnaires to obtain 
information on households’ characteristics and details on land 
availability, including the number and size of farm plots, the mode of 
land access, farming practices, and constraints related to land access. 
Additional data from seven large-scale landowners from Mbiga south 
village (Kalehe territory) with information on their involvement and 
views on land markets, especially the land leasing practices, was also 
gathered. Additionally, there were interviews with other stakeholders 
from the land registry, customary authority, and development 
organisations working with small-scale farmers in the territories of 
Kalehe and Walungu.

Data analysis

We organised the data collected in Excel data files and subjected 
the data to descriptive statistics. The analyses involved the 

FIGURE 1

The administrative map of the study area with Kalehe and Walungu territories of the South Kivu province of the Eastern part of DRC.

https://doi.org/10.3389/fsufs.2023.1277031
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Bahati Shamamba et al. 10.3389/fsufs.2023.1277031

Frontiers in Sustainable Food Systems 05 frontiersin.org

estimation of frequencies, the mean as a measure of central 
tendency, and supplemented by the measure of dispersion, mainly 
the standard deviations. We  then generated tables to represent 
the results.

The data did not meet the normality distribution requirements for 
us to undertake multiple regression analysis (MLR); however, to 
understand the dynamics of land access modes among the surveyed 
household, we undertook a Pearson correlation analysis considering 
the reported variables. In this analysis, we considered the reported 
socioeconomic characteristics of the households as critical, 
independent variables that impacted the land access situation, land 
use, and the strategies employed by the household to handle challenges 
of land access and use. These independent variables included the 
household size, sources of income of the household, age of the 
household head, level of education of the household head, and 
alternative source of income/formal employment of the household 
head. We  then considered the farm-based resource-depended 
variables comprising the average farm plot size, the number of plots 
obtained by different modes of land acquisition among the three 
significant modes (inheritance, purchase, and renting), the number of 
farm plots, size of land owned by the households, type of crops grown 
by the households (food and cash crops), and the type of farm 
practices employed (i.e., mixed farming versus monocropping). 
We then organised direct and implicit responses to the open-ended 
questions into categories of descriptions of the land access situations 
among the smallholder farming households of the South Kivu 
province of DRC.

Results

Demography and other characteristics of 
the surveyed households

Among the surveyed households, 120 were from Lurhala and 
Ikoma (Walungu territory), and 120 were from Mbinga South 
(Kalehe territory). Most household heads (85%) were male. The age 
of the household heads ranged from 21 to 30 (17.65%), 31–40 
(22.27%), 41–50 (20.17%), 51–60 (19.75%), and there were also those 
with >60 years (20.17%). These household heads also reported more 
than 30 years of experience in farming activities (Table 1). In terms 
of the education characteristic of the household heads, a substantial 
number had not attained formal education (33%), and the majority 
had attained primary education (37.5%). There were also reports of 
higher levels of education, with about 27% gaining secondary 
education and 2.5% attending college (Table  1). Household sizes 
among the surveyed farming households were an average of seven 
members (Table 1).

Households’ access to land

The 240 surveyed households used a total of 698 plots. Surveyed 
farmers obtained many of these plots through purchase (40%) and 
inheritance (42%). On the other hand, these farmers acquired a few 
plots (18%) through leasing (Table  2). On average, the surveyed 
households used three farm plots, of which one was rented (Table 2). 

The average number of plots accessed by the surveyed farmers had not 
changed over 10 years (Table 2). The average size of the farm plots used 
by these farming households was very small (<0.5 ha) across the three 
primary modes of land access recorded (land inheritance, land 
purchase and land leasing; Table 2). However, the inherited plots were 
relatively large (4,251 ± 3,392 m2) compared to the purchase and leased 
plots. The purchased farm plots averaged 3,093 ± 2,813.5 m2, while 
leased plots were much smaller, with an average of 1,736 ± 747 m2 
(Table 2).

TABLE 1 General characteristics of the surveyed households.

Characteristics Description Results

Gender of household head Male 85%

Female 15%

Household size (Mean ± S.D) 7 ± 3

Age groups of the heads of the 

household

≤20 0%

21–30 17.65%

31–40 22.27%

41–50 20.17%

51–60 19.75%

>61 20.17%

The education level of 

household heads

None 33%

Primary/Elementary 37.5%

Secondary/High school 27%

University/College 2.5%

The primary source of income Agriculture 83%

Small business 9%

Salaried employment/

Wages

4%

Other sources 4%

Farming experience (years; 

Mean ± S.D)

31.2 ± 17

Source: survey data.

TABLE 2 Characteristics of farming plots among surveyed households.

Household farm characteristics Number of farm 
plots

Current average number (2017) of plots per 

household

2.9 ± 1.3

The average number of plots per household 

10 years earlier (2007)

2.9 ± 2.4

Land share per access mode by area (current; 

2017)

Area

Land access mode Purchase plots (n = 279: 

40%)

Area: 3,093 ± 2,813.5 m2

Inheritance plots 

(n = 292: 42%)

Area: 4,251 ± 3,392 m2

Rental plots (n = 127: 

18%)

Area: 1,736 ± 747 m2

Source: survey data.
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Social and economic factors in land access 
strategies among surveyed smallholder 
farming households in the Eastern parts of 
DRC

In our results, the interquartile range of total farm size among the 
farmers in the study was 0.54 ha. Therefore, we considered four equal 
quartile categories of the land ownership characteristics (0 ≤ 0.5 ha, 
>0.5–1 ha, >1–1.5 and >1.5 ha) among the surveyed farmers to further 
understand the predominant land access modes, the situation of the 
household sources of income, and the farming practices observed. 
Among the surveyed households, the majority (58%) accessed less 
than 0.5 ha of farmland, which exhibited an extreme challenge of 
limited land access. Households in this category depended on 
inheritance and leasing as the predominant modes of land access. 
Their primary source of income was agricultural practices and 
involvement in small businesses. On their farms, they mainly grew 
food crops (cassava, maize, bean, soybean, peanut, and sorghum) and 
had barnyards (kept chickens, rabbits, and guinea pigs; Table 3). A 
moderate number of the surveyed households (22%) accessed 
>0.5–1 ha of farmland. This group had a high challenge of limited land 
access. Although with a slightly better land access scenario than group 
one, this group was very similar to group one, sharing the predominant 
land access modes (inheritance and leasing) and with similar sources 
of income and crops (Table 3).

Group three comprised a small number of farming households 
(14%) with access to >1–1.5  ha of farmland. This group had 
inheritance and land purchase as the predominant land access modes. 
Apart from agriculture, the group also had income from formal 
employment. Apart from food crops, this group also grew coffee and 
kept goats in addition to the barnyards (Table  3). Group four 
comprised a minimal number of farming households (6%) with access 
to >1.5 ha of farmland. This group had inheritance as the predominant 
land access mode. The group’s primary source of income was 
agriculture. Apart from food crops, this group also grew coffee and 
practised agroforestry; they also kept goats and cattle in addition to 
the barnyards (Table 3).

We considered the reported land access modes and various 
socioeconomic variables in correlation analysis. There was a positive 
correlation between years of formal education among the household 
heads and increasing levels of their sources of income (from lowest to 
highest level of income; r = 0.58, p-value < 0.05). The increase in the 

source of income was also positively correlated with the average farm 
plot size (r = 0.19, p-value < 0.01). There was a positive correlation 
between the age of the household heads and the number of purchased 
farm plots (r = 0.14, p-value < 0.05). The results also indicated a 
positive correlation between the total number of farm plots and the 
average farm plot area (r = 0.29, p-value < 0.001). The number of 
inherited farm plots positively correlated with the total number of 
plots (r = 0.35, p-value < 0.001). There was a negative correlation 
between the age of the household and their income (r = −0.17, 
p-value < 0.05). The number of farm plots purchased positively 
correlated with the household size (r = 0.19, p-value < 0.01). The 
number of purchased farm plots positively correlated with the total 
number of plots (r = 0.35, p-value 0.001; Table 4).

Regarding leasing farm plots, the total number of leased plots 
negatively correlated with the age of household heads (r = − 0.14, 
p-value < 0.05). The total number of leased plots was also negatively 
associated with the increase in income of the household heads 
(r = − 0.17, p-value < 0.05). There was a positive correlation of the total 
number of leased plots with the total number of plots (r = 0.35, 
p-value < 0.001). The total number of inherited plots was also 
positively correlated with the total number of inherited plots (r = 0.24, 
p-value < 0.001; Table 4).

Land leasing as a strategy to cope with 
land scarcity

Land leasing practices had increased, especially in the Kalehe 
territory (Table 5). In this territory, 47.5% of the surveyed households 
used at least one leased plot (Table 5). It was a common practice for 
the smallholder farmers facing land access challenges and poor soil 
fertility of their current farming plots to rent out land from the 
neighbouring plantations. As such, among the seven large-scale 
landowners, each had an average of 133 sharecroppers using their land 
in 2017. These seven plantations totalled 829 ha (an average of 
118 ± 98 ha per large-scale landowner), exhibiting the disparity of land 
access between the large-scale landowners and the smallholder 
farmers. To put it in perspective, the 120 surveyed smallholder 
households in the Kalehe territory shared only 84 ha (an average of 
0.36 ± 0.7 ha per small-scale farming household). Thus, the seven 
plantations/large-scale landowners represented land shared among 
768 smallholder farming households.

TABLE 3 Access to land and some other socioeconomic characteristics of households.

Land 
availability/ 
Total land 
owned

The 
proportion of 
households 

(%)

Average 
household 

size

Predominant 
land access/
acquisition mode

The primary source 
of household income

Main crops 
grown

Other farming 
practices by 
households

<0.5 ha 58 6 Inheritance and rental Agriculture and small business Food crops Barnyard

0.5–1 ha 22 7 Inheritance and rental Agriculture and Small business Food crops Barnyard

1–1.5 ha 14 8 Inheritance and purchase Agriculture and employment Food crops and 

coffee

Barnyard and goats

>1.5 ha 6 7 Inheritance, purchase Agriculture Food crops, coffee, 

and eucalyptus 

(agroforestry)

Barnyard, goats, and 

cattle

Source: survey data. Major food crops included cassava, maise, beans, soybeans, peanuts, and sorghum, while the barnyards comprised chickens, rabbits, and guinea pigs.
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As the demand for land grew over the years, landlords increased 
rental charges and changed the rental terms at their discretion due to 
the absence of regulations by public authorities. Responses from the 
surveyed farmers indicated that the rented plots generally had 
acceptable fertility (Table 6). These plots had fertility varying from 
medium to Excellent for 87% of sharecroppers (Table 6). Most of this 
leased land was in the valleys and less prone to soil fertility loss by 
erosion, which was prevalent in the hills. Rental obligations differed 
from one landowner to the other. Still, they had many similarities in 
things that land-renting households were to adhere to and were not 
allowed to do on the leased plots; these rules covered the rental period, 
the type of crops permitted in the rented plots, and the obligations for 
the sharecroppers as described below (Table 6).

Duration of the rental contract
The rental agreement was generally for 1 year and had to 

be  renewed yearly (Table  6), and households had to cultivate 
one-year cycle crops. While this was not a problem for annual crops 
such as maize, beans, and peanuts cultivated more than once a year, 
the problem arose for cassava, which lasted longer in the field under 
the high-altitude conditions encountered in the cold mountainous 
South Kivu. Therefore, its production was discouraged due to a need 
for earlier harvest before the complete maturation of the crop; 
however, it is critical to note that cassava produce was considered an 
essential food diet in the East DRC region.

Prohibited crops
Perennial crops were formally banned on leased land (Table 6). 

The surveyed farmers could not plant crops such as coffee, cinchona, 
or agroforestry trees could not be planted on these plots. However, 
crops such as coffee are crucial and provide a stable income for 
households in the South Kivu province (Pole Institute, 2014). Crops 
considered exhausting for the soil, such as sunflowers, were prohibited 
in some plantations. Other important crops were also affected; in 
particular, the communities in the East DRC region cultivate bananas 
and plantains on residential plots and use these plants as indicators of 
a family residence zone. These key food crops were also not allowed 
on leased land.

Obligations for sharecroppers
In surveyed plantations, households leasing land were subject to 

an average annual payment of 60 USD per farm plot. However, these 
payments ranged between 40 USD and 75 USD per farm plot in 
Kalehe (Table 6). In Walungu, households paid much less (i.e., a goat 
or its local value between 50 USD and 70 USD for 3 years, and 
sometimes 10 USD per season). The progressive soil fertility depletion 
resulted in farmers’ demotivation and justified the lower rental price 
in Walungu (Table 6). In addition to the rental payment, households 
had to provide 1 or 2 days of work (Salongo) at the plantation monthly. 
The lessee provided labour to maintain internal roads on the farm and 
worked on other tasks as per the needs, sometimes involving labour 
for the crops and fodder production for the landowners.

The landowners use the fertility of the leased land and the 
local demand for land in setting lease contract obligations (price, 
number of working days). However, the need for land was 
reported to be consistently high, particularly in Kalehe. We also 
noted that, in some cases, the labour from lessees, “salongo,” was 
required from sharecroppers; however, this practice was highly T
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variable, and the economic cost to the sharecroppers was largely 
undetermined. Some plantations did not charge anything but 
aimed at obtaining the labour force from the sharecroppers for 
their perennial crops, mainly coffee. Under these conditions, 
sharecroppers’ food crops were planted between rows of coffee, 
allowing the coffee plants to benefit from weed control. In these 

kinds of plantations, plants deemed too exhausting for the soil, 
such as cassava, were prohibited. The landowners preferred the 
lessees to grow plants that could enrich the soil, such as legumes 
(soybeans, beans, and peanuts), for the benefit of the coffee.

Discussion

Household demography, farm plots, and 
land access modes among smallholder 
farming households in the Eastern parts of 
DRC

Most households’ heads (85%) were men, typical of the region’s 
culture and customs, in which men were considered the household 
heads. The majority (63%) of these household heads were between 21 
and 60 years old (Table  1). The age range of 21–60 represented 
energetic individuals who could be actively involved in agricultural 
activities. The household sizes were large (~7); such large households 
are typical in rural sub-Saharan African farming communities due to 
the high birth rate in such regions (Bashangwa Mpozi et al., 2020; 
Maja and Ayano, 2021). Other studies in Burundi, Ethiopia, Kenya, 
Malawi, Niger, Nigeria, Tanzania, and Uganda have also reported large 
household sizes (average of 5 to 7 family members; Deininger et al., 
2017; Bashangwa Mpozi et al., 2020; Kijima and Tabetando, 2020). 
From the survey, the households reported to have used an average of 
three small-sized (≤ 0.5 ha) farm plots over 10 years (Table 2).

Furthermore, our results indicated that surveyed farmers 
practised mixed farming, mainly producing food crops (cassava, 
maize, common bean, soybean, peanut, and sorghum) and kept 
chickens, rabbits, and guinea pigs. Although a few also grew coffee. 
We believe that the consistently lower number of farm plots over 
several years, the practice of mixed farming, and the high focus on 
food crops may have indicated that these farmers’ agricultural 
practices were mainly for household food. They also indicated the 
possibility of low income from the farm and difficulty for households 
to acquire new farm plots or difficulty in entry to the production of 
high-value crops and livestock. These scenarios may have prevented 
the full realisation of the farm labour advantage of the larger 
household sizes.

TABLE 5 Development of leasing/sharecropping among the surveyed households in Kalehe territory from 2013 to 2017.

Plantations Size (Ha)

Year

2013 2014 2015 2016 2017

Minimum land 
rented out to 
households in 

2017 (%)*
Ihusi 82 35 50 80 120 120 36.6

Katashola 1 130 90 120 140 113 21.7

Katashola 2 50 30 45 70 95 115 57.5

Luzira 70 87 112 185 66.1

Nyambasha 54 45 120 55.6

Buloho 93 60 16.1

Kabira 350 150 10.7

Source: survey data. Considering the farmers concerned could rent at least one 0.25 ha field on the plantations in question. (Land leasing data was missing for some years in the plantations.). 
*Percentages based on the 0.25 ha made available to farmers in 2017,

TABLE 6 Characteristics of leasehold system among the surveyed 
households in Kalehe and Walungu territories.

Reported characteristics of leasehold terms

The average number of rented plots 0.5 ± 0.8

The average cost of a leased plot 59.85 ± 45.63 USD pa

The average size of leased plots 1,736 ± 747 m2

Soil fertility reports (%) Excellent (8%)

Good (40%)

Medium (39%)

Poor (13%)

Payments Cash (160–300 USD per ha/pa) and in 

nature (2–4 goats), depending on the 

landowner’s requirements

Other lessee obligations Some days of work on the landowner’s farm 

(52 person-days per year)

Reported significant constraints 

faced by leases

i. Restrictions in terms of perennial crops 

(100%)

ii. Short rental period (100%)

iii. Precarious contract (100%)

Reported advantages of leasehold 

terms

i. Availability of land with generally 

acceptable fertility (87%)

ii. A valuable alternative for landless 

households (100%).

Reported disadvantages of 

leasehold terms

i. Alienation by landowners (43%)

ii. Limitation to cultivating some profitable 

crops (86%)

Source: survey data. Soil fertility assessment was based on the capacity of a field to produce 
the common crops of the region, cassava, maise, and beans, among others, as perceived by its 
owner (as reported by household heads). Thus, fertility was excellent where yields were high 
and poor on land where yields were too low.
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Considering the average age of the household heads among 
surveyed smallholder farming households (46 years) and their long 
experience in farming activities (31.2 years), these characteristics 
indicated extended exposure to farming activities as the primary form 
of livelihood; this meant a high dependency on the farm and also 
implied a likelihood of lack of other steady alternative sources of 
income to purchase more land. There were no significant changes in 
the number of farming plots over the 10 years. However, increased 
differences in the number of plots between households were evident 
from the increased deviations in the number of plots (Table 2). These 
changes may be due to the high practice of inheritance (42%), land 
purchase (40%) and land leasing (18%) among the smallholder 
farmers in the study. Furthermore, in Kenya and Uganda, young 
farmers with limited land have been found to consider leasing as an 
essential way of accessing more land for agricultural production 
(Kijima and Tabetando, 2020). In developed countries, this situation 
could not be very different; in the case of the southern part of China, 
there is evidence that older farmers lease land to younger farmers 
(Min et al., 2017).

The households in the survey exhibited a high household size (7 
family members). In previous studies, rural smallholder farmers who 
relied heavily on land inheritance also contributed to land 
fragmentation (Bashangwa Mpozi et  al., 2020; Abay et  al., 2021). 
Other reports indicate that large families that were ordinary in highly 
populated regions have weakened traditional systems for land access 
since colonial times, promoting alternative forms of land access, 
mainly leasing and land purchase (Bashangwa Mpozi et al., 2020; 
Angélique et al., 2022). The high population growth in this study area 
(INS, 2019) increased the risk of widespread land fragmentation. In 
particular, the results of the study indicated small farm plot sizes (less 
than 0.5 ha) in the majority of the surveyed farming households 
(~80%; Table 3). We attribute these results to inheritance and the 
higher population growth that may have promoted the fragmentation 
of farm plots, leading to the small sizes. In 2000, De Failly noticed that 
the rural landscapes in South Kivu were like “small expanses 
checkerboards” in which small plots kept being divided (De 
Failly, 2000).

Furthermore, large households and small farm sizes owned by 
these farmers, especially under high dependence on inheritance, have 
a potential risk of land fragmentation (Bashangwa Mpozi et al., 2020). 
Farming households in our study exhibited three conditions: small 
farm size, large household size, and high instances of inheritance. 
Hence, there was an increased risk of extensive land fragmentation 
from the inheritance practices.

The large household sizes in our study could have indicated high 
population growth. Increased population increase food production 
needs to meet the new demands, and this could exert a lot of pressure 
on farms and subsequently promote leasing and land purchase for 
agricultural ventures (Binswanger-Mkhize and Savastano, 2017; 
Bashangwa Mpozi et al., 2020). Concerning land purchase, our study 
results show that farmers who had the financial means and resources 
to purchase land were rarely involved in land leasing (Table 3). These 
results indicated that in some situations, alternative sources of income 
could be vital in improving land access. However, multiple factors 
caused the land access challenges in the study area: high population 
density (Jayne et al., 2014; INS, 2019, 2021; Makali et al., 2021), land 
access disparity (Alden Wily, 2012; Geenen and Hönke, 2014), and 

challenges due to war and conflicts (Musahara and Huggins, 2004; 
Maass et  al., 2012; Geenen and Hönke, 2014), several different 
strategies could help improve the situation.

Characteristics of land access farming and 
other economic ventures among 
smallholder farming households in the 
Eastern parts of DRC

In socioeconomic terms, land access by smallholder farmers in 
Eastern DRC was deficient among the surveyed farmers. Our results 
showed that 80% of the surveyed households used less than 1 ha of 
land (Table 3). These observations are consistent with the reports on 
land access characteristics among smallholder farmers in sub-Saharan 
Africa, where about 90% of smallholder farmers access and use less 
than 5 ha for agricultural production (Jayne et al., 2016).

Our study found a positive correlation between the critical 
household socioeconomic characteristics comprising household head 
level or education, household head age, and additional non-farm 
sources of income (non-farm employment) with land purchase 
(Table  4). However, we  note that the household head age was 
negatively associated with land leasing and alternative income from 
alternative non-farm sources. Since the majority of farmers had small 
farm plot sizes, we report that the limited access to land to most young 
farming households in the study supported their involvement in other 
economic activities (ventures such as small businesses) to supplement 
their household needs; however, these ventures could not earn 
sufficient income to support land purchase (Table 3 and Table 4). 
There was an impact on crop diversification; due to short and 
restrictive land lease contracts, most surveyed farmers had to stick to 
food crops with limited ventures in high-value crops for commercial 
markets, such as coffee and afforestation (especially eucalyptus-based). 
Furthermore, some farmers reported an inability to venture into 
mixed farming, especially in cattle rearing. As such, they missed out 
on the possibility of improving the soil fertility of their farms using 
manure from cattle.

Our results showed that young household heads were more likely 
to lease than to purchase land (Table 4). In the events of limited access, 
alternative land acquisition strategies comprising land leasing and 
purchasing land kick in (Lambin and Meyfroidt, 2011; Headey and 
Jayne, 2014; Abay et al., 2021). Other studies describe land leasing 
practices as important to young small-scale farmers (Min et al., 2017; 
Abay et al., 2021), especially in China (Min et al., 2017), Kenya and 
Uganda (Kijima and Tabetando, 2020). Land leasing positively impacts 
land productivity (Jin and Jayne, 2013), especially in commercial 
production ventures (Kijima and Tabetando, 2020; Acampora et al., 
2022). These results have significant implications, given that we also 
observed several restrictive leasehold contracts indicating that these 
young farming households leasing land may not be able to exploit 
leased plots fully, hence benefiting less from the practice. In other 
studies, the land rental markets in sub-Saharan Africa have also lacked 
sufficient regulatory measures and exhibit non-standard rental 
contracts and highly variable rental terms among leases (Mugangu, 
2008; Bashangwa Mpozi et al., 2020).

The growth in the number of sharecroppers per plantation 
reflected that the need for land was increasing and that the majority 
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(80%) of households who accessed < 0.5 ha of farm plots had no choice 
but to seek land from large-scale landowners (Table 5). Thus, the 
number of sharecroppers increased by 139% between 2014 and 2017, 
going from 33 to 118 households, considering the plantations that had 
data over the entire period under review (Table 5). Groups one and 
two of the surveyed farming households faced a preeminent challenge 
of land access (Table 3); among these two groups, land inheritance and 
leasing were the predominant forms of land access, given that 
inheritance is less reliable under high population pressure. In southern 
China, the land leasing market among smallholder farmers has a 
different scenario, in which older farmers lease land to young farmers 
(Min et al., 2017).

Through self-reporting, most of the leased land had acceptable 
soil fertility. The households in the study reported medium (42%), 
good soil fertility (38%), and excellent (6%) soil fertility of their 
rented plots based on the crop yield obtained in these plots (Table 6). 
However, we note that the territories of Walungu and Kalehe are in 
the mountainous part of South Kivu province, where soil erosion is 
widespread. Therefore, the high soil fertility is likely only stable in 
the lowlands and may be a temporal situation. The study region 
could be prone to erosion, requiring soil erosion and soil fertility 
management practices to be implemented by both the landowners 
and the lessees. However, long-term investment in soil fertility 
management could not be easy to implement, given the temporal 
nature of leasehold contracts. A previous study on adopting passion 
fruit production among smallholder farmers in East Africa reported 
that land leasing terms offered less motivation for investing in soil 
fertility management practices by leasing farmers, especially in 
practices such as soil erosion management due to the short-term 
nature and lack of security of these leaseholds (Bashangwa Mpozi 
et al., 2020).

Furthermore, Kenyan farmers renting land practised less use of 
organic fertiliser in the rented plots versus their owned non-rented 
plots. The temporal land rental contracts (annual and seasonal) could 
prevent the use of organic fertiliser in the rented plots. These short 
contracts hindered long-term investment in the rented land due to 
fear of contract termination before attaining the benefits of such an 
investment (Muraoka et al., 2018). However, it is imperative to note 
that should the scenario differ for land leasing smallholder farmers in 
Eastern DRC, the investment cost in soil erosion management 
practices could be expensive and likely unfordable since these are 
resource-poor farmers (Heri-Kazi and Bielders, 2020). There are needs 
for, strategies to incentivise and encourage smallholder farmers 
leasing land in Eastern DRC to invest in fertility management and 
measures for reducing soil erosion to prevent a loss of soil fertility in 
the rental land markets over time.

Constraints to land access through leasing 
among the smallholder farmers in the 
South Kivu part of Eastern DRC

The short characteristics of the most leasehold terms among the 
surveyed farmers (~1 year) presented a limit to the production of 
crucial food required in the diet among the surveyed farming 
households; for example, cassava, a significant diet crop in Eastern 
DRC, required >1 year to mature because of the cold conditions in this 

region. As such, the one-year contract prevented the cultivation of this 
crop. This short leasehold contract period could have limited the 
investment in good cultural practices such as soil fertilisation and 
erosion control since short leasing contracts were associated with less 
investment in soil fertility management practices by the lessees’ 
(Mugangu, 2008; Bashangwa Mpozi et al., 2020). The short lease also 
impacted the choice of farm inputs; for example, in Kenya, the use of 
chemical fertiliser was higher in rented farmland versus more organic 
fertiliser in owned farmland (Muraoka et al., 2018).

Our results indicated crop restrictions and prohibitions in the 
leasehold contracts. Restrictive leasehold contracts were a significant 
disadvantage to farmers leasing land, especially since some prohibited 
crops were crucial for the households’ diets and economic well-being, 
especially for bananas and coffee. Finally, the high land prices, high 
land rental fees, and lack of regulation of the land leasing markets 
exposed the surveyed framers to high exploitation by the large-scale 
landowners, especially in cases where the lease conditions required 
lessees to offer unregulated labour services in the plantation farms. 
Poorly regulated land lease contracts have been documented to run 
the risk of becoming exploitative (Deininger et al., 2017; Paloma et al., 
2020). Therefore, improved benefits of land markets among 
smallholder farming households could require standard policies 
and regulations.

Conclusion

In addressing the challenge of limited land access for agricultural 
production by smallholder farmers in Eastern DRC, these farmers 
are shifting from reliance on traditional customary land access 
means to land purchase and rental markets, where they face varying 
challenges, from high land prices to poorly regulated rental markers. 
The rental markets appear an easy target to many of these resource-
poor farmers. However, there were still high rental costs and 
restrictive use terms. Our results indicate that these farmers are also 
motivated to rent land because of the high soil fertility; however, 
we note that the highly restrictive nature of the rental contracts may 
impede investment in good farming practices that maintain the high 
soil fertility, and this has the potential of degradation of soil fertility 
of rented land.

In regions experiencing high population growth and with land 
access disparities, such as in the Eastern part of DCR, there is a 
likelihood of increased reliance on land leasing for agricultural 
production; therefore, we recommend setting up public authorities to 
regulate land rental markets. We acknowledge the ongoing DRC land 
reforms, aiming at ensuring easy access to land by the different 
population categories, and suggest the inclusion of regulations on 
pricing and leasing fees, especially in the rural areas, to prevent 
exploitation of small-scale farmers and reforms that encourage rental 
price controls, long-term lease contracts, and reduced leasehold 
restrictions. Incentivising farmers through financial support at 
low-interest rates and longer lease terms may enable renting land for 
use in commercial crop production, which may increase the income 
of these smallholder farmers. Studies on other socioeconomic factors 
that impact household investment in farming and impact on land 
access could also generate valuable information in addressing 
challenges associated with limited land access.

https://doi.org/10.3389/fsufs.2023.1277031
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Bahati Shamamba et al. 10.3389/fsufs.2023.1277031

Frontiers in Sustainable Food Systems 11 frontiersin.org

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

Ethical review and approval was not required for the study on 
human participants in accordance with the local legislation and 
institutional requirements. Written informed consent from the 
participants was not required to participate in this study in accordance 
with the national legislation and the institutional requirements.

Author contributions

DS: Conceptualization, Formal analysis, Investigation, Project 
administration, Writing – original draft, Writing – review & editing. 
BM: Formal analysis, Writing – original draft, Writing – review & 
editing. AE: Writing – original draft, Writing – review & editing. EB: 
Conceptualization, Formal analysis, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. The work 
reported in this manuscript was done through funding from ARES/
Belgium (“Académie de recherche et d’enseignement supérieur”), Rue 
Royale 180, 1000 Brussels) to the Research Projects for Development 
- Southern Training Projects - Call 2016: Land Rush Action research 
on land conflicts linked to the grabbing of natural resources in the 

South Kivu province in the DRC: Capacity building and political 
advocacy. Grant number: ARES-CCD-PRD-PFS-2016.

Acknowledgments

The authors acknowledge ARES for the funding. They also 
acknowledge all the farmers and stakeholders involved in the study. 
Their willingness and interest in participating in the study contributed 
significantly to its successful undertaking.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fsufs.2023.1277031/
full#supplementary-material

References
Abay, K. A., Chamberlin, J., and Berhane, G. (2021). Are land rental markets 

responding to rising population pressures and land scarcity in sub-Saharan Africa? Land 
Use Policy 101:105139. doi: 10.1016/j.landusepol.2020.105139

Acampora, M., Casaburi, L., and Willis, J. (2022). Land rental markets: Experimental 
evidence from Kenya. Available at: http://www.nber.org/papers/w30495 (Accessed June 10, 
2023).

Alden Wily, L. (2012). Looking back to see forward: the legal niceties of land theft in 
land rushes. J. Peasant Stud. 39, 751–775. doi: 10.1080/03066150.2012.674033

Alinovi, L., Hemrich, G., and Russo, L. (2008). Beyond relief: food security in protracted 
crises. Warwickshire: Practical Action Publishing: FAO.

Angélique, N. C., Stany, V., Lebailly, P., and Azadi, H. (2022). Agricultural development 
in the fight against poverty: the case of south Kivu, DR Congo. Land 11:472. doi: 
10.3390/land11040472

Baraka, J, Akilimali, K., Hoffmann, A., Hoffmann. (2021). Land Formalization by Local 
NGOs in Eastern Congo: Institutional Pluralism, Depoliticization, and Competition, Congo 
Research Briefs Social Science Research Council, New York 2021.

Bashangwa Mpozi, B., Mizero, M., Egesa, A. O., Nguezet, P. M. D., Vanlauwe, B., 
Ndimanya, P., et al. (2020). Land access in the development of horticultural crops in East 
Africa. A case study of passion fruit in Burundi, Kenya, and Rwanda. Sustainability 
12:3041. doi: 10.3390/su12073041

Binswanger-Mkhize, H. P., and Savastano, S. (2017). Agricultural intensification: the 
status in six African countries. Food Policy 67, 26–40. doi: 10.1016/j.foodpol.2016.09.021

Bucekuderhwa, C., and Mapatano, S. (2013). Comprendre la dynamique de la vulnérabilité 
à l’insécurité alimentaire au Sud-Kivu in Vers une Bonne Gouvernance des Ressources 
Naturelles dans les Sociétés Post-Conflits: Concepts, Expériences et Leçons des Grands Lacs 

en Afrique. eds. P. Isumbisho, S. Mapatano and D. Niyonkuru et P. Sanginga. Les éditions en 
environnement VertigO. https://vertigo.revues.org/13819 (Accessed July 14, 2021).

CAID (2021). Territoire de Kalehe. Available at: https://www.caid.cd/index.php/
donnees-par-province-administrative/province-de-sud-kivu/territoire-de-
kalehe/?secteur=fiche (Accessed July 15, 2021).

Chamberlin, J., Jayne, T. S., and Headey, D. (2014). Scarcity amidst abundance? 
Reassessing the potential for cropland expansion in Africa. Food Policy 48, 51–65. doi: 
10.1016/j.foodpol.2014.05.002

Cirimwami, J.-P. K., Ramananarivo, S., Mutabazi, A. N., Bisimwa, E. B., 
Ramananarivo, R., and Razafiarijaona, J. (2019). Changement climatique et production 
agricole dans la région du Sud-Kivu montagneux à l’Est de la RD Congo. 26.

Cituli, V., Mubalama, L., and Mweze, D. (2020). Accès à la terre agricole et sécurité 
alimentaire: Un défi majeur dans la chefferie de Kabare en Province du Sud-Kivu, RD 
Congo. Journal of Agriculture and Veterinary Science (IOSR-JAVS), 13. Ser. 11, 
34–42.

Claessenspar, K. (2013). Without plantations I  cannot live negotiated access to 
agricultural plantations in the Kalehe territory.

Cooper, E. (2010). Women and inheritance in 5 sub-Saharan African countries: 
opportunities and challenges for policy and practice change. in CRPC/ODI roundtable 
‘inheritance and the intergenerational transmission of poverty’ (London: The Chronic 
Poverty Research Centre (CPRC)).

Cooper, E. (2012). Women and inheritance in sub-Saharan Africa: what can change? 
Dev. Policy Rev. 30, 641–657. doi: 10.1111/j.1467-7679.2012.00592.x

De Failly, D. (2000). L’économie du Sud-Kivu 1990–2000: mutations profondes cachées 
par une panne.

https://doi.org/10.3389/fsufs.2023.1277031
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1277031/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1277031/full#supplementary-material
https://doi.org/10.1016/j.landusepol.2020.105139
http://www.nber.org/papers/w30495
https://doi.org/10.1080/03066150.2012.674033
https://doi.org/10.3390/land11040472
https://doi.org/10.3390/su12073041
https://doi.org/10.1016/j.foodpol.2016.09.021
https://vertigo.revues.org/13819
https://www.caid.cd/index.php/donnees-par-province-administrative/province-de-sud-kivu/territoire-de-kalehe/?secteur=fiche
https://www.caid.cd/index.php/donnees-par-province-administrative/province-de-sud-kivu/territoire-de-kalehe/?secteur=fiche
https://www.caid.cd/index.php/donnees-par-province-administrative/province-de-sud-kivu/territoire-de-kalehe/?secteur=fiche
https://doi.org/10.1016/j.foodpol.2014.05.002
https://doi.org/10.1111/j.1467-7679.2012.00592.x


Bahati Shamamba et al. 10.3389/fsufs.2023.1277031

Frontiers in Sustainable Food Systems 12 frontiersin.org

Deininger, K., Savastano, S., and Xia, F. (2017). Smallholders’ land access in sub-
Saharan Africa: a new landscape? Food Policy 67, 78–92. doi: 10.1016/j.
foodpol.2016.09.012

Eurac (2017). Terre, développement et conflits dans la région des grands lacs. Pour un 
engagement renforcé de l’UE etcde la Suisse dans le domaine foncier au Rwanda, au 
Burundi et en RDC. Available at: http://www.eurac-network.org/sites/default/files/
web_fr_brochure_terre_developpement_et_conflits_dans_la_region_des_grands_lacs.
pdf [Accessed June 20, 2021].

Geenen, S., and Claessens, K. (2013). Disputed access to the gold sites in Luhwindja, 
eastern Democratic Republic of Congo. J. Mod. Afr. Stud. 51, 85–108. doi: 10.1017/
S0022278X12000559

Geenen, S., and Hönke, J. (2014). “Land grabbing by mining companies: local 
Contentions & State Reconfiguration in south Kivu (DRC)” in In losing your land. eds. 
A. Ansoms and T. Hilhorst (James Currey. New York Boydell and Brewer Limited), 
58–81.

Gibson, M. A., and Gurmu, E. (2011). Land inheritance establishes sibling competition 
for marriage and reproduction in rural Ethiopia. Proc. Natl. Acad. Sci. 108, 2200–2204. 
doi: 10.1073/pnas.1010241108

Hailu, BK., Abrha, BK, and Weldegiorgis, KA. (2014). Adoption and impact of 
agricultural technologies on farm income: Evidence from Southern Tigray, Northern 
Ethiopia. International Journal of Food and Agricultural Economics 2: 91–96. doi: 
10.22004/ag.econ.190816

Headey, D. D., and Jayne, T. S. (2014). Adaptation to land constraints: is Africa 
different? Food Policy 48, 18–33. doi: 10.1016/j.foodpol.2014.05.005

Heri-Kazi, A. B., and Bielders, C. L. (2020). Dégradation des terres cultivées au 
Sud-Kivu, R.D. Congo: perceptions paysannes et caractéristiques des exploitations agricoles 
Belgium: BASE, 99–116.

Huggins, C. (2010). Roots of violent conflict in eastern DRC. London: international 
alert. Available at: www.international-alert.org (Accessed July 15, 2021).

INS (2019). Annuaire statistique RDC 2017. Available at: https://ins.cd (Accessed 
August 10, 2021).

INS (2021). Annuaire statistique RDC 2020. Available at: https://ins.cd (Accessed 
August 10, 2021).

Jayne, T. S., Chamberlin, J., and Headey, D. D. (2014). Land pressures, the evolution 
of farming systems, and development strategies in Africa: a synthesis. Food Policy 48, 
1–17. doi: 10.1016/j.foodpol.2014.05.014

Jayne, T. S., Chamberlin, J., Traub, L., Sitko, N., Muyanga, M., Yeboah, F. K., et al. 
(2016). Africa’s changing farm size distribution patterns: the rise of medium-scale farms. 
Agric. Econ. 47, 197–214. doi: 10.1111/agec.12308

Jin, S., and Jayne, T. S. (2013). Land rental Markets in Kenya: implications for 
efficiency, equity, household income, and poverty. Land Econ. 89, 246–271. doi: 10.3368/
le.89.2.246

Kalabamu, F. T. (2009). Towards egalitarian inheritance rights in Botswana: the case 
of Tlokweng. Dev. South. Afr. 26, 209–223. doi: 10.1080/03768350902899470

Katunga, M. M. D., Muhigwa, B. J. B., Kashala, K. J. C., Kambuyi, M., Nyongombe, N., 
Maass, B. L., et al. (2014). Agro-ecological adaptation and participatory evaluation of 
multipurpose tree and shrub legumes in mid altitudes of Sud-Kivu, D. R. Congo. Am. J. 
Plant Sci. 5, 2031–2039. doi: 10.4236/ajps.2014.513218

Kijima, Y., and Tabetando, R. (2020). Efficiency and equity of rural land markets and 
the impact on income: evidence in Kenya and Uganda from 2003 to 2015. Land Use 
Policy 91:104416. doi: 10.1016/j.landusepol.2019.104416

Lambin, E. F., and Meyfroidt, P. (2011). Global Land Use Change, Economic 
Globalization, and the Looming Land Scarcity. Proceedings of the National Academy of 
Sciences, 108, 3465–3472. doi: 10.1073/pnas.1100480108

Maass, B. L., Katunga Musale, D., Chiuri, W. L., Gassner, A., and Peters, M. (2012). 
Challenges and opportunities for smallholder livestock production in post-conflict 
south Kivu, eastern DR Congo. Trop. Anim. Health Prod. 44, 1221–1232. doi: 10.1007/
s11250-011-0061-5

Maja, M. M., and Ayano, S. F. (2021). The impact of population growth on natural 
resources and farmers’ capacity to adapt to climate change in low-income countries. 
Earth Syst. Environ. 5, 271–283. doi: 10.1007/s41748-021-00209-6

Makali, S. L., Malembaka, E. B., Lambert, A.-S., Karemere, H. B., Eboma, C. M., 
Mwembo, A. T., et al. (2021). Comparative analysis of the health status of the population 
in six health zones in south Kivu: a cross-sectional population study using the 
WHODAS. Confl. Heal. 15:52. doi: 10.1186/s13031-021-00387-0

Mathe, J. K., Kasonia, K. K., and Maliro, A. K. (2011). Barriers to adoption of family 
planning among women in eastern Democratic Republic of Congo.

Min, S., Waibel, H., and Huang, J. (2017). Smallholder participation in the land rental 
market in a mountainous region of southern China: impact of population aging, land 
tenure security and ethnicity. Land Use Policy 68, 625–637. doi: 10.1016/j.
landusepol.2017.08.033

Mugangu, S. (2008). Crise foncière à l’Est de la RDC. L’Afrique des Grands Lacs.

Mugumaarhahama, Y., Ayagirwe, R. B. B., Mutwedu, V. B., Cirezi, N. C., Wasso, D. S., 
Azine, P. C., et al. (2021). Characterisation of smallholder cattle production systems in 
south-Kivu province, eastern Democratic Republic of Congo. Pastoralism 11:4. doi: 
10.1186/s13570-020-00187-w

Mulume Bonnke, S., Dontsop Nguezet, P. M., Nyamugira Biringanine, A., 
Jean-Jacques, M. S., Manyong, V., and Bamba, Z. (2022). Farmers’ credit access in the 
Democratic Republic of Congo: empirical evidence from youth tomato farmers in Ruzizi 
plain in south Kivu. Cogent Econ. Fin. 10:2071386. doi: 10.1080/23322039.2022.2071386

Muraoka, R., Jin, S., and Jayne, T. S. (2018). Land access, land rental and food security: 
evidence from Kenya. Land Use Policy 70, 611–622. doi: 10.1016/j.landusepol.2017.10.045

Musahara, H., and Huggins, C. (2004). Land reform, land scarcity and post conflict 
reconstruction. ACTS 3.

Mushagalusa Mudinga, E., and Nyenyezi, A. (2014). Innovations institutionnelles des 
acteurs non étatiques face à la crise foncière en RDC: légitimité, cohérence et durabilité. 
in Annuaire 2013-2014. Eds. F. Reyntjens, S. Vandeginste and M Verpoorten. L’Afrique 
des Grands Lacs. Paris: L’Harmattan, pp. 159–180.

Nabintu, N. B., Ndemo, O. R., Sharwasi, N. L., Gustave, M. N., Muzee, K., and 
Okoth, K. S. (2020). Demographic factors and perception in rhizobium inoculant 
adoption among smallholder soybeans (Glycine max L. Merryl) farmers of south Kivu 
Province of Democratic Republic of Congo. Afr. J. Agric. Res. 16, 562–1572. doi: 10.5897/
AJAR2020.15030

Ndip, F. E., Molua, E. L., Mvodo, M.-E. S., Nkendah, R., Djomo Choumbou, R. F., 
Tabetando, R., et al. (2023). Farmland fragmentation, crop diversification and incomes 
in Cameroon, a Congo Basin country. Land Use Policy 130:106663. doi: 10.1016/j.
landusepol.2023.106663

Ngalamulume, G. (2016). “Le développement rural en RD Congo” in Quelles réalités 
possibles? (Paris: Academia-L’Harmattan).

Nyenyezi, A., and Ansoms, A. (2014). “Accaparement des terres dans la ville de 
Bukavu (RDC): déconstruire le dogme de la sécurisation foncière par l’enregistrement” 
in Conjonctures congolaises: Politiques, territoires et ressources naturelles: changements et 
continuités. eds. S. Marysse and J. O. Tshonda (Cahiers africains), 217–238.

Oyono, P. R. (2011). La tenure foncière et forestière en République démocratique du 
Congo [RDC]: Une question critique, des vues centrifuges.

Paloma, S. G. Y., Riesgo, L., and Louhichi, K. (2020). The role of smallholder farms in 
food and nutrition security. Cham: Springer International Publishing.

Peterman, A. (2012). Widowhood and asset inheritance in sub-Saharan Africa: 
empirical evidence from 15 countries. Dev. Policy Rev. 30, 543–571. doi: 
10.1111/j.1467-7679.2012.00588.x

PNUD (2009). Province du Sud Kivu. Profil résumé: pauvreté et conditions de vie des 
ménages. Available at: http://www.cd.undp.org/content/dam/dem_rep_congo/docs/
povred/UNDP-CD-Profil-PROVINCE-Sud-Kivu.pdf (Accessed March 04, 2021).

Pole Institute (2014). Construction de la cohésion transfrontalière par la 
caféiculture? expérience des coopératives de Kalehe (RDC) et de Rutsiro (Rwanda). 
Available at: https://dpl.pole-institute.org/sites/default/files/pdf_publication/coffe_
french.pdf (Accessed August 12, 2021).

Pottek, E., Kasisi, R., and Herrmann, T. M. (2017). Land tenure and conflict 
propagation: critical geopolitics from the rural grassroots in north Kivu (Democratic 
Republic of Congo). Cah. Géographie Qué. 60, 83–125. doi: 10.7202/1038666ar

Pottier, J. (2007). ʻCustomary land Tenureʼ in sub-Saharan Africa today: Meanings 
and contexts.

Reyntjens, F. (2005). The privatisation and criminalisation of public space in the 
geopolitics of the Great Lakes region. J. Mod. Afr. Stud. 43, 587–607. doi: 10.1017/
S0022278X05001230

Rosell, S., Olvmo, M., and Holmer, B. (2017). Cultivated land – a scarce commodity 
in a densely populated rural area in South Wollo, Ethiopia. J. Land Use Sci. 12, 252–270. 
doi: 10.1080/1747423X.2017.1319978

Shamamba, D. B., Basengere, E. B., and Lebailly, P. (2021). Dynamics of customary 
land rights and its impact on the agronomic choices for small farmers in the south Kivu 
province, eastern DR Congo. Acad. J. Interdiscip. Stud. 10:199. doi: 10.36941/
ajis-2021-0165

Syn, J., and Mastaki, C. P. (2015). Improving Women’s access to land in eastern DRC: 
challenges and emerging opportunities. Learning from emerging practices. Nairobi: 
United Nations Human Settlements Programme (UN-Habitat) Available at: www.
unhabitat.org (Accessed June 10, 2023).

Van Acker, F. (2005). Where did all the land go? Enclosure & social struggle in Kivu 
(D.R.Congo). Rev. Afr. Polit. Econ. 32, 79–98. doi: 10.1080/03056240500120984

Van Engelen, V., Verdoodt, A., Dijkshoorn, K., and Ranst, E. V. (2006). Soil and terrain 
database of Central Africa (DR of Congo, Burundi and Rwanda). Wageningen: ISRIC – World 
Soil Information, Wageningen Available at: http://www.isric.org (Accessed June 10, 2023).

World Bank Group (2018). Democratic Republic of Congo systematic country 
diagnostic. World Bank, Washington, DC.

Yamane, Taro (1970). Elementary sampling theory. 3rd ed. Berlin: Heidelberg.     

https://doi.org/10.3389/fsufs.2023.1277031
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://doi.org/10.1016/j.foodpol.2016.09.012
https://doi.org/10.1016/j.foodpol.2016.09.012
http://www.eurac-network.org/sites/default/files/web_fr_brochure_terre_developpement_et_conflits_dans_la_region_des_grands_lacs.pdf
http://www.eurac-network.org/sites/default/files/web_fr_brochure_terre_developpement_et_conflits_dans_la_region_des_grands_lacs.pdf
http://www.eurac-network.org/sites/default/files/web_fr_brochure_terre_developpement_et_conflits_dans_la_region_des_grands_lacs.pdf
https://doi.org/10.1017/S0022278X12000559
https://doi.org/10.1017/S0022278X12000559
https://doi.org/10.1073/pnas.1010241108
https://doi.org/10.22004/ag.econ.190816
https://doi.org/10.1016/j.foodpol.2014.05.005
http://www.international-alert.org
https://ins.cd
https://ins.cd
https://doi.org/10.1016/j.foodpol.2014.05.014
https://doi.org/10.1111/agec.12308
https://doi.org/10.3368/le.89.2.246
https://doi.org/10.3368/le.89.2.246
https://doi.org/10.1080/03768350902899470
https://doi.org/10.4236/ajps.2014.513218
https://doi.org/10.1016/j.landusepol.2019.104416
https://doi.org/10.1073/pnas.1100480108
https://doi.org/10.1007/s11250-011-0061-5
https://doi.org/10.1007/s11250-011-0061-5
https://doi.org/10.1007/s41748-021-00209-6
https://doi.org/10.1186/s13031-021-00387-0
https://doi.org/10.1016/j.landusepol.2017.08.033
https://doi.org/10.1016/j.landusepol.2017.08.033
https://doi.org/10.1186/s13570-020-00187-w
https://doi.org/10.1080/23322039.2022.2071386
https://doi.org/10.1016/j.landusepol.2017.10.045
https://doi.org/10.5897/AJAR2020.15030
https://doi.org/10.5897/AJAR2020.15030
https://doi.org/10.1016/j.landusepol.2023.106663
https://doi.org/10.1016/j.landusepol.2023.106663
https://doi.org/10.1111/j.1467-7679.2012.00588.x
http://www.cd.undp.org/content/dam/dem_rep_congo/docs/povred/UNDP-CD-Profil-PROVINCE-Sud-Kivu.pdf
http://www.cd.undp.org/content/dam/dem_rep_congo/docs/povred/UNDP-CD-Profil-PROVINCE-Sud-Kivu.pdf
https://dpl.pole-institute.org/sites/default/files/pdf_publication/coffe_french.pdf
https://dpl.pole-institute.org/sites/default/files/pdf_publication/coffe_french.pdf
https://doi.org/10.7202/1038666ar
https://doi.org/10.1017/S0022278X05001230
https://doi.org/10.1017/S0022278X05001230
https://doi.org/10.1080/1747423X.2017.1319978
https://doi.org/10.36941/ajis-2021-0165
https://doi.org/10.36941/ajis-2021-0165
http://www.unhabitat.org
http://www.unhabitat.org
https://doi.org/10.1080/03056240500120984
http://www.isric.org

	Adaptation to land scarcity among small-scale farming households in South Kivu in the Democratic Republic of the Congo
	Introduction
	Theoretical background
	Materials and methods
	Study area
	Field surveys and data collection
	Sample size estimation
	Sampling and data collection
	Data analysis

	Results
	Demography and other characteristics of the surveyed households
	Households’ access to land
	Social and economic factors in land access strategies among surveyed smallholder farming households in the Eastern parts of DRC
	Land leasing as a strategy to cope with land scarcity
	Duration of the rental contract
	Prohibited crops
	Obligations for sharecroppers

	Discussion
	Household demography, farm plots, and land access modes among smallholder farming households in the Eastern parts of DRC
	Characteristics of land access farming and other economic ventures among smallholder farming households in the Eastern parts of DRC
	Constraints to land access through leasing among the smallholder farmers in the South Kivu part of Eastern DRC

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

