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Abstract: Despite agricultural land abandonment threatening the food security and the livelihoods
of smallholder farmers, it is pervasive globally and in developing countries. Yet land abandonment
is an understudied aspect of land use change in social-ecological systems. Here we provide
more information on this phenomenon by exploring cropland abandonment during 1950-2010
in four former South African ‘homelands’—part of the “Apartheid’ era racially-based land allocation
programs—characterized by rural, smallholder farmers. Cropland abandonment 1950-2010 was
widespread in all surveyed sites (KwaZulu: 0.08% year~!, Transkei: 0.13% year~!, Lebowa:
0.23% year~!, Venda: 0.28% year~!), with rates peaking between 1970 and 1990, with concomitant
increases (up to 0.16% year ') of woody vegetation cover at the expense of grassland cover. Active
and past farmers attributed cropland abandonment to a lack of draught power, rainfall variability
and droughts, and a more modernized youth disinclined to living a marginal agrarian lifestyle.
We discuss the potential social and ecological implications of abandoned croplands at the local and
regional scales, as the deagrarianization trend is unlikely to abate considering the failure of current
South African national agricultural incentives.

Keywords: agricultural land abandonment; bush encroachment; deagrarianization; homelands;
old fields; social-ecological systems; rural farmers

1. Introduction

Future food production in sub-Saharan Africa needs to increase threefold [1] to match the needs of
the projected population of 1.5 billion people by 2050 [2]. In most countries the food production sector
is dominated by smallholder farmers, occupying approximately 30% of agricultural land (with notable
exceptions such as South Africa) and providing more than half of global food calories, as well as 70%
of the calories in the smallholder-dominated developing countries [3]. Most smallholder farmers in
sub-Saharan Africa practice low-input/low-yield subsistence agriculture because of limited assets,
including one or more of finances, labor and land. This constrains their ability to access markets or
compete with market prices, as a result of both demand and supply-side factors [4], including access
to inputs and credit systems [2,5]. Consequently, many regions and households are food insecure [6].
In reality, before the needs of a burgeoning population can be met, developing countries need to
address the current “double burden of malnutrition” from both undernourishment and overnutrition
(from dietary transitions) [7], and food production is key to solving these challenges.

Farming is not just about food production, as it also contributes to land-based livelihoods of
rural households by improving self-provisioning capacity, providing non-food goods, monetary and
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non-monetary services, a buffer from shocks, livelihood diversification, a sense of place, identity and
wellbeing, and security from the knowledge of having land and a home on that land [8,9]. Thus, there
are many reasons to support small-scale farmers to promote reductions in food insecurity, poverty
and household vulnerability, whilst simultaneously promoting regional or national food production,
economies, and sustainable land use. Sub-Saharan Africa also has enormous potential to improve
smallholder farming yields as most agricultural land has underrealized potential productivity [10],
and smallholder productivity would need to double by 2030 to realize the United Nations Sustainable
Development goals on poverty, food security and environmental sustainability [11].

Despite the clear need for increased agricultural engagement and productivity, abandonment of
agricultural land is increasing both globally [12-14] and within sub-Saharan Africa [15,16]. Definitions
of agricultural land abandonment vary according to the approach (e.g., social, administrative),
or whether qualitative (e.g., land condition) or quantitative (e.g., number of years abandoned) data
are used [17]. Bryceson’s [15] ‘deagrarianization” describes a holistic process that constitutes changes
in occupation, redirection of income-earning, social identification, and spatial relocation of rural
inhabitants away from strictly agriculture-based livelihoods. The difficulties in defining cropland
abandonment speak to the multiscale, interconnectedness of the natural, economic and social aspects
of agricultural activities. Essentially, agricultural land abandonment is the cessation of agricultural
activities, but it is a complex process that may occur simultaneously with farmland clearing [17],
or with interrupted and short periods of crop farming [9]. Cropland abandonment occurs at varying
intensities and is often a non-linear process with possible multiple alternative trajectories [18], reflecting
the emergent properties of complex local and global feedbacks in social-ecological systems [19].
Cropland abandonment as a component of deagrarianization should not be confused with rotational
systems of cropland resting implemented to restore soil fertility or temporary withdrawal from
agricultural production due to adverse conditions such a drought or transient lack of labor or inputs.
Here, we define ‘cropland abandonment’ as land that is no longer farmed for economic, social or
other reasons.

The socio-economic consequences of cropland abandonment have been comprehensively
covered in rural studies. At the household scale they include a reduction in self-provisioning
capacity and income [8], reduced dietary diversity, and increased food insecurity, vulnerability and
poverty [20]. Following the expanded definition of agricultural contribution to rural livelihoods
from Shackleton et al. [8], there is also a reduced safety-net capacity to withstand shocks such as
death or unemployment of the household breadwinner. Farming households also have a more
diversified income [21]. At the community scale cropland abandonment contributes to a loss of
the traditional landscape [18], erosion of cultural heritage, lifestyle, identity and values [22], and a
reduction in social cohesion as unemployed and idle youth may resort to criminal activity [23]. Ata
regional scale, there is reduced agricultural supply to markets, as well as reduced demand for the
inputs and support services associated with agricultural production and markets. Additionally,
the displacement of rural livelihoods can place increased pressure on urban centers to provide work
for rural migrants [18]. Conversely, cropland abandonment may release the time, labor and associated
financial costs of crop farming for individuals, households and communities, who can then create
alternative income opportunities.

The ecological repercussions of cropland abandonment depend strongly on the pre-existing biotic
and abiotic context, the historical agricultural activity, type, duration and intensity [13]. Inconsistent
results from similar geographic regions are influenced by the research framing, and whether the
research was focused on the pre- or post-abandonment period [24]. Although the directions of
change in variables of interest may vary, there is consensus that cropland abandonment alters albedo,
habitats, carbon sequestration, ecosystem services, hydrological regimes, soil fertility, and biodiversity,
amongst others (see reviews: [18,25-27]). Abandoned croplands are particularly susceptible to invasive
species and fire [13]. The ecological consequences, and subsequent management options, of cropland
abandonment have received exhaustive attention in Western Europe (e.g., [28,29]) but research in
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developing countries is limited, albeit increasing (e.g., [16,30,31]). Cropland abandonment is a globally
integrated phenomenon as cropland abandonment in one region may cause cropland clearing in
another [32].

Just as the consequences of cropland abandonment are context-specific and span multiple
spheres at multiple scales, so too do the causes. Cropland abandonment occurs on less agriculturally
productive and/or remote areas (e.g., steep mountain slopes and marginal land: [33,34]), as well
as on productive and/or accessible land [35,36]. Cropland abandonment is influenced by climatic
extremes (such as droughts and floods), elevation, slope, aspect, and edaphic factors (soil fertility,
soil depth, erodibility) [25]. In turn, soil erosion and soil fertility declines may be a consequence of land
management, such as heavy grazing or exhaustion of soil nutrients. Socio-economic factors include
rural outmigration, industrialization, local and global market forces, rural-urban connections [18,37],
farm and farmer characteristics, and market access [25]. Increases in cropland abandonment may
also be affected by slowing population growth and/or agricultural intensification, and by improving
efficiency and yields, which releases land from agricultural production [38]. These factors may interact
within and across scales, as well as between the biophysical and socio-economic realms, creating
synergies and feedbacks [27].

The interactions between factors associated with cropland abandonment are particularly
‘wicked” in South Africa, with the addition of historical, socio-political inequalities stemming
from the former ‘Apartheid” era, enacted through race-based land tenure rights, relocation and
expropriation. The Apartheid government relocated black South Africans into designated areas,
known as ‘homelands’, under the Natives Land Act of 1913, effectively creating laborers from
peasant farmers [39]. These former homelands are characterized by high human and livestock
population densities [40]. Homeland households are largely dependent on migrant labor remittances
and state welfare (known as ‘social grants’), with farming making varied contributions depending
on local biophysical context and household assets. Although cropland abandonment is not a new
phenomenon in southern Africa (e.g., [16,41]), the degree and extent of cropland abandonment and
deagrarianization in South Africa has increased with strengthening rural-urban connections [9,42],
globalization, modernization [43], increasingly diversified household incomes and activities [44],
and changes to ‘agrarian’ identities [9]. In an Eastern Cape study, Shackleton and Luckert [43] suggest
that short-term ‘shocks’ that may affect cropland abandonment—such as loss of a breadwinner through
death or unemployment—are themselves a result of ‘background’ contextual factors. These include
interrelated themes of change in household composition and assets, the systemic effects of HIV/AIDS,
altered rural demographics and rural values, erosion of social and cultural capital, low education
levels, and urbanization [43]. Thus, households are increasingly unable or unwilling to engage in
agrarian activities and rely heavily on state social grants and unstable labor remittances, resulting in
increased vulnerability of rural communities to global socio-economic forces [43]. Studies in rural
areas have shown a reduction in farmed arable lands and an increase in smaller home gardens,
a reduction in livestock ownership, and an increase in wage-based livelihoods [9,16,43,45,46]. In South
African communal lands, land does not automatically revert back to the traditional tribal authority for
reallocation if it is ‘unused’ (i.e., not cultivated), but remains zoned for use by the family. Note that the
term ‘croplands’ in a rural, smallholder farmer context may include both large farmed fields as well as
small, home, food gardens. Here we use ‘croplands’ to refer to only large farmed fields.

The few studies of cropland abandonment in South Africa have reported widely varying rates
between sites. For example, a Transkei village (Willowvale) had a cropland abandonment rate of 0.1%
per annum between 1961 and 2009 [16] while a study in two villages near Lebowa (Mahlambandlovu
and Monyamane) recorded a 1.6-2.6% loss in agricultural land between 1989 and 2000 [47]. Cropland
abandonment rates may also vary over time, such as that reported in a Transkei village (Nompa)
1942-1962 (3.4% decrease) and 1962-1982 (49.2% decrease) [48]. The few studies that report change in
smallholder agricultural activities have focused on localized sites, used different methodologies,
across a variety of time frames, confounding the understanding of the extent and variation in
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agricultural land abandonment e.g., [9,49-53]. Before adequate policy and management response to
agricultural land abandonment can be formulated, there is need for a broadscale understanding of
agricultural disengagement in communal areas, as well as an understanding of the variation in this
phenomenon within and between sites. Here we explore the long-term change in, and proximal ‘factors’
(sensu [54]) associated with, cropland abandonment in South African communal lands. Specifically,
we ask: (i) what are the changes in active and abandoned croplands in four former South African
‘homelands’ between 1950 and 2010? (ii) Are there differences in household characteristics between
self-identified active and past farmers? (iii) What are farmers’ perceptions of the factors influencing
engagement with agriculture? (iv) What are their perceptions of the use of old fields for non-crop
farming purposes?

2. Materials and Methods

2.1. Study Site

We investigated cropland abandonment rates in four former Apartheid homelands: Transkei
(now part of the Eastern Cape province), KwaZulu (now part of the KwaZulu-Natal province), Lebowa
(now part of the Limpopo province), and Venda (now part of the Limpopo province) (Figure 1).
These traditional, communal areas are in the eastern, warmer and more mesic (>650 mm p.a.) (Table 1),
side of South Africa which is more conducive to arable agriculture than the arid west. The sites were all
densely populated with high levels of unemployment (Table 1). All sites have land use combinations
of agriculture and ranching, whilst mining also occurs in Lebowa and Venda. Vegetation types were
combinations of grasslands, forests and savannas, although coastal forest was present in KwaZulu and
Transkei (Table 1). Transkei also contained thicket and there were no grasslands in Venda. This study
adopted a mixed-methods approach to assess long-term land cover change using repeat, aerial imagery
and interviews on historical agricultural land use change and perceptions of agricultural engagement.
Remotely-sensed land cover change analysis was conducted in all four sites, while interviews were
conducted in KwaZulu and Transkei (Figure 1), due to time and logistic constraints.

Table 1. Climate, demographic and land use information for Transkei, KwaZulu, Lebowa, and Venda.

Variable Transkei KwaZulu Lebowa Venda
Area (km?) 44,424 36,067 22,223 6493
Mean annual rainfall (mm) ! 693 844 626 642
Mean temp. 217 231 235 27
max (°C)
min (°C) ! 122 16.0 129 11.1
Population density
(people km~2) 2 106 275 196 220

Average household size

(people per household) 2 39 40 38 38
Unemployment rate (%) 2 28.0 20.0 30.0 18.0
Albany Thicket;
Y ! Forest; Grassland;
Forest; Grassland; . Forest;
. 3 . Indian Ocean Forest;
Vegetation types Indian Ocean Grassland
Coastal Belt; Savanna
Coastal Belt; Savanna
Savanna
Savanna
Dwyka and Dwyka, Ecca, and Pretoria and
Jo s Lebombo
4 Beaufort tillites, Maputaland tillites, Blouberg
Geology . basalts and
sandstones, and sandstones, and siltstones and R
rhyolites
shales shales sandstones

1 https:/ /en.climate-data.org; 2 http:/ /www.statssa.gov.za (2001); 3 Mucina and Rutherford, 2006 [55];
4 Johnson et al., 2006 [56].
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Figure 1. (a) The locations of study sites in four former homelands, including land cover survey sites
and sites with combined land cover and interview-based surveys. (b) The inset map shows the location
of the eastern former homelands within South Africa.

2.2. Land Cover Change (1950s-2010s)

Aerial photographs from three randomly selected sites in each of the four former homelands
were acquired from the South African National Geo-Spatial Information (www.ngi.gov.za) for the
1950s, 1970s, 1990s and 2010s. Images were captured on analogue cameras from the 1950s to 1990s at
scales ranging from 1:30 000 to 1:50 000 (site- and decade-dependent) and scanned at high-resolution
(900 dpi). The 2010 aerial photographs were digital images with 0.5 m resolution. Although the image
resolution and quality varied between sites and years, there was sufficient detail to classify vegetation
cover, small buildings, past and present field boundaries, and isolated trees within fields.

A 20 km x 20 km grid was placed over each image and 900 randomly selected 50 m x 50 m
cells were visually classified for each period. Using this method, 225 ha of each aerial image was
sampled. Land cover classification was based on the dominant land cover (>50% of each cell) for the
following classes: abandoned cropland, active cropland, woodland (forest/woodland /shrubland),
grassland, and other (buildings/infrastructure/water/exposed rock/exposed soil). ‘Abandoned
cropland’ was defined by land cover that contained visible, linear (i.e., human-made) boundaries but
contained natural or semi-natural vegetation within these boundaries. There were cases of isolated
trees within active cropland boundaries, but these were classified as ‘active cropland” on evidence of
recent ploughing or planted crop cover that could be distinguished from the surrounding landcover by
texture and tone. With little to no information in the literature on the rate of encroachment of ‘natural’
vegetation into old fields, our conservative classification of ‘woodland” or ‘grassland” areas was when
there were no discernible field boundaries around the vegetated areas. Considering the historical
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nature of the photographs, it was not possible to ground truth the classification results. Classification
accuracy was not performed. Although the land cover classification was visual and subjective, it was
consistently performed by one individual over the entire study.

2.3. Local Perceptions on Crop Farming and Cropland Abandonment

In July 2017, interviews were conducted in Transkei and KwaZulu, at two of the three sites in
each former homeland where land cover change surveys had been performed (Figure 1). Prior to
the site visits, thirty households were randomly selected using a superimposed grid in Google Earth
(https:/ /www.google.com/earth/). Households in the randomly selected grid cells were approached
for an interview. If the household declined or no one was at home, the next household on the grid
was selected. The oldest member of each household was interviewed using a combination of closed
and open-ended questions in the local language, taking approximately 45 minutes per household to
complete. Interviews were run to completion with no time limit, being sensitive to the respondents’
need to elaborate through unstructured conversation. Respondents qualified for the interview by
being either a past or active crop farmer. The questionnaire (see Supplementary Information), and this
research, was broadly designed used a sustainable livelihoods approach [57]. The first section surveyed
the respondents’ involvement with croplands, active or past, as well as the reasons for ceasing farming.
The second section explored the use of abandoned fields for livestock grazing or collection of natural
resources and the third section on the farmers’ perceptions of land use/cover change on active and
abandoned cropland. Finally, household socio-economic characteristics and demographics were
recorded. Interviews were conducted by one person (a postgraduate student who also performed
the aerial image classification) with the aid of a translator, under the supervision of an experienced
researcher well-versed in interview-based research. Questionnaire data were omitted from data
analysis if they were not completed in full.

Respondents opinions were not prompted and thus respondents between and within regions
gave different reasons for ceasing crop farming, or to potential enablers to restart farming. Response
themes used in the analysis of the interview data to why the respondents stopped farming included:
loss of cattle through mortality (“cattle death”), poor or declining soil fertility (“poor soils”), rainfall
variability (“weather unpredictable”), non-farming-based cash supply (“alternate income”), lack of
capital to purchase farming inputs (“too expensive”), no irrigation or regular access to water (“lack
water”), inputs (costs and labor) exceed yield benefits (“not worth it”), lack of equipment or access
to equipment (“lack equipment”), age or infirmity prevent labor (‘not physically able”), a lack of
interest from the youth in farming activities (“lazy youth”), and a lack of hired or family labor (“lack
labor”). Response themes to respondents’ requirements to restart crop farming include: access to
financial credit systems (“credit system”), access to technological improvements in equipment and
farming inputs (“cheaper farming methods”), regular access to irrigating water (“access to water”),
financial and extension services support from government (“government support”), access to hired or
government subsidized equipment such as tractors (“equipment availability”), training and education
(“training/education on farming”), and interest from the (hired or family) youth in farming activities
(“help from the youth”).

2.4. Data Analyses

Spatial grid creation and manual land cover class classification was performed in
ArcMap v10.3 [58]. Mean land cover classes were reported as percentages. Land cover change was
reported as total percentage change and as annualized rates of change (% year~!) over 20 year and
60 year periods. Annualized rates of change (% year™!) are relative to the starting date and divided
by the number of years between the time period. For example, if Venda woodland cover was 1.07%
in 1950 and 4.67% in 1970 (Figure 2), the relative rate of change for woodland cover 1950-1970 was
0.17% year’1 (Figure 3), a 336% increase.
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Interview data were not normal against Shapiro-Wilks normality tests, hence non-parametric
Wilcoxon Rank Sum tests (test statistic: W) were used to test for differences between active farmer and
past farmer household characteristics and livestock assets. Two-sample tests for equality of proportions
with Yates continuity correction (test statistic: x?%) were used to test for differences in the ratio of male
and female respondents between sites, and Pearson’s X2 tests (test statistic: x2) within sites between
active farmers, past farmers, and non-farmers. All respondent data analyses were performed in R
v.3.4.1. [59] using base packages.

3. Results

3.1. Land Cover Change in Former Homeland Communal Areas

Land cover change analysis revealed an increase in the proportion of abandoned croplands with
a concurrent decrease in the proportion of active croplands in all sites (Figure 2). Between the 1950s
and 2010s, abandoned cropland cover increased by 0.13-0.28% in Transkei, Lebowa, and Venda sites
and 0.08% in KwaZulu (Figure 3). The Transkei had the largest active cropland cover (28.0%) in the
1950s, followed by Lebowa (25.3%), KwaZulu (20.4%) and, lastly, Venda (14.7%) (Figure 2). The relative
rate of cropland abandonment was highest in the Venda (0.28% year~!) and Lebowa (0.23% year~!)
sites between the 1950s and 2010s (Figure 3), from a low starting cropland abandonment cover of
<1% in the 1950s in both sites (Figure 2). Venda and Lebowa also lost the greatest proportion of their
1950s cover of active croplands faster than the other sites (Figure 2). By the 2010s, average abandoned
cropland cover exceeded active cropland cover in three sites (KwaZulu, Lebowa, and Venda) and was
about equal in the Transkei (Figure 2). Cropland abandonment rates between the 1970s and 1990s were
particularly high, with relative annualized increases of >0.1% in abandoned croplands (0.23% year~!
in Lebowa).

Vegetation cover trends between the 1950s and 2010s overall showed an increase in woody
vegetation and a decrease in grassland (Figure 2), but this was most pronounced in Venda which
experienced 0.24% year~! relative increase in woody cover over 60 years. Thus, in Venda in the 1950s,
only 1% of the land cover was wooded but this increased to 15% by the 2010s (Figure 2).

Although grassland reduction rates were negligible to low (>—0.01% year~! in all sites),
over 60 years this translated to a 30% reduction in grass cover in Venda with an increase in woody
cover of 15%. In comparison, the Transkei lost 23% of grassland cover and gained 13% of woodland
cover over the same period (Figure 2). In all sites, the rates of woodland increase were remarkably
high between 1950 and 1970 and spanned a range from ~0.01% year~! (KwaZulu and Transkei) to
0.06% year~! (Lebowa) and 0.17% year~! (Venda).



Land 2018, 7,121

80

70 A

60 -

50 A

40 A

30 A

20 A

10 A

80

60
50 -

40 A

Landcover (%)

80

70 4
60 -
50 4
40 -
30 -

A_@DﬁIH m?ll

20

10

80 4
70 A
60 -
50 4
40 A
30 4
20 4

10 A

30 A
20 A
10 A

](c) Lebowa

(a) Transkei

1 (b) KwaZulu

70 A

8 of 20

N 1950s

m1970s

1990s

0 2010s

-

(d) Venda

Other

Active Croplands Woodland
Land Cover Class

Abandoned Croplands

Figure 2. Average land cover (%) in the (a) Transkei, (b) KwaZulu, (c) Lebowa, and (d) Venda sites.

Land cover classes include: abandoned croplands, active croplands, woodlands (includes forests and

shrublands), grasslands, and other (includes infrastructure, rock, and ground).



Land 2018, 7, 121 9 of 20

0.25

0.15

0.10 +

0.05

Relative change in abandoned croplands (% yr")

0.00

1950-1970 1970-1990 1990-2010
—eo-Transkei Abandoned Croplands (0.13% year) -m-KwaZulu Abandoned Croplands (0.08% year)
--a--Lebowa Abandoned Croplands (0.23% year) —+ -Venda Abandoned Croplands (0.28% year)

Figure 3. Change in abandoned cropland cover relative to the starting land cover in each period
(% yearfl). Annualised relative land cover rates from 1950-2010 are listed for each area in the legend.

3.2. Active and Past Farmer Respondent Profiles and Perceptions on Agricultural Land-Use Changes

The respondents interviewed in the Transkei and KwaZulu sites had similar demographic profiles,
with approximately 30% male and 70% female respondents, about 45 years old with primary school
education, and residing in average household sizes of four persons (Table 2). Low employment
numbers were typical of both sites, although KwaZulu households had less cash-based income with
50% fewer wage earners and only one social grant (i.e., government welfare) per household (Table 2).
The median number of social grants in the Transkei was three, with most KwaZulu households only
receiving one grant. Despite mean household livestock numbers reflecting 2—4 sheep, cattle and goats
per household, there was considerable variation within sites (compare mean and median livestock
values in Table 2). A third of KwaZulu households owned no cattle and 12% owned >10 cattle,
whilst more than half of Transkei households owned no cattle and 13% owned >10 cattle. Pigs were
kept in only three Transkei households and were not kept at all in the KwaZulu sites. There were
no differences between the age, education level, number of wage earners or social grants received
per household between active farmers and past farmers (Table 2), although average household size
was larger in actively farming households in the Transkei (W = 464.5, df = 58, p = 0.012). However,
the number of livestock owned was consistently higher in active farmer than past farmer households,
in both the Transkei and KwaZulu sites (Table 2). Households with actively farmed land owned about
seven-fold more cattle, goats and sheep, although there was substantial variation within active farmer
households (Table 2).
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Table 2. Interview respondents’ demographic and livelihood profiles (mean & SD). Livestock numbers are reported as mean (median) &= SD to demonstrate within
group variation in ownership.

Transkei KwaZulu
Combined Active Farmers Past Farmers Combined Active Farmers Past Farmers
o Male =17 Male =6 Male =11 Male = 16 Male =5 Male =11
Gender Female =43 Female = 8 Female = 35 Female = 44 Female = 13 Female = 31
Age (years) 494 +13.3 484 +11.2 49.7 £ 14.0 45.0 £ 15.6 43.1 +13.8 45.8 +16.3
No. of years of education t 6.0 +4.5 6.3+ 44 5.8+4.6 53+45 57+47 51+45
Household size 44+18 55+21* 41+21 41420 48+26 3.7+17
No. of wage earners per household 04+05 0.6 £0.5 04+05 03£05 03+£05 02+05
No. of state welfare grants per household ¥ 2.9 4 1.0%/#8 25+ 1.0 3.0+ 1.0 14+15 1.74+15 13415
No. of cattle per household 2.8(0.0) £ 4.6 8.1 (10.0) £ 6.9 *** 1.1(0.0) £ 1.6 2.9(1.0) £45 7.2 (4.0) £ 6.3 11(1.0)£13
No. of goats per household 3.5(3.5)£5.0 10.4 (10.5) 4+ 6.3 *** 14 (1.0)+£15 35(1.0)+ 6.4 9.7 (10.0) £ 8.9 *** 0.8(0.0) = 1.2
No. of sheep per household 32(1.0)£43 9.6 (10.0) £ 3.8 *** 12(05) £ 1.9 32(1.0) £ 62 8.1(0.0) + 9.6 11(1.0) £ 1.1

' Differences between gender proportions within sites were tested using two-sample tests for equality of proportion with Yates continuity corrections. All other categories in the table
were tested with Wilcoxon Rank Sum tests both within and between sites. t 1-7 years = Primary school education, 8-12 years = Secondary School Education. 1 State grants include: child
support, disability and pension grants. * Denotes statistically significant differences at p < 0.05 in Wilcoxon Rank Sum Tests. If * occurs in the combined column, significant differences were
present between active farmers and past farmers between sites. If * occurs in the active/past farmer column, significant differences were present between active and past farmers within

the sites. ** Denotes significant differences at p < 0.01. *** Denotes significant differences at p < 0.001. 8 Significant differences between Transkei and KwaZulu active farmers was at p < 0.05,
differences between Transkei and KwaZulu past farmers was at p < 0.001.



Land 2018, 7, 121 11 of 20

There were similar numbers of respondents actively farming in both sites (23% in Transkei and
32% in KwaZulu), with <10% of people in both sites having never farmed. There was no significant
association between active farming, past farming, or never farmed households between the Transkei
and KwaZulu sites (x? = 3.57, df = 2, p = 0.168). On average, past farmers in KwaZulu had exited
farming 24.7 + 4.6 years ago compared to 22.5 £ 6.7 years ago in the Transkei sites.

There was no significant difference between when active and past farmers established their
croplands in the Transkei (W =299.50, df = 54, p = 0.924: 27.3 & 8.8 years ago), but active farmers in
KwaZulu had cleared their croplands significantly later (20.0 &+ 8.0 years ago) than past farmers
(30.3 £ 6.1 years ago) (W = 533.00, df = 52, p < 0.001). Both past and active farmers in all the
sites predominantly planted maize, but also grew pumpkins, cabbages, beans, potatoes and peas.
All Transkei respondents agreed that the farming contribution to livelihoods was high to very high,
regardless of whether they were actively farming crops or not. KwaZulu respondents had a similar
view, although 10% felt that the farming contribution to their livelihoods was intermediate. Past
farmers in both KwaZulu (45% respondents) and Transkei (33% respondents) agreed that livestock
grazing occurred on abandoned croplands, particularly in the dry season, although active farmers
disagreed (95% respondents) that grazing occurred on old croplands. There was an almost unanimous
affirmative response to the abandoned croplands being used for non-timber forest product collection
(e.g., fuelwood harvesting), but many required land owners’ permission before these activities could
occur on the abandoned croplands. The response to whether land cover had changed in the last 70
years was almost undisputed (90% in KwaZulu, 100% in Transkei) that woody vegetation densities
had increased in the abandoned croplands, with respondents saying;:

“The grasses have turned into forests now”
and
“There are many trees ... where people used to plant”
A few respondents expressed safety concerns with regards to bush encroachment:

“We can no longer walk through the fields because there’s (sic) too many trees and it’s
dangerous.”

3.3. Perceptions on the Reasons for the Decline in Crop Farming

All respondents felt that agriculture did not play as great a role as it did historically, when they
were young. The reasons given by respondents for exiting crop farming (Figure 4) and their
requirements for restarting crop farming (Figure 5) were not determined a priori, but were emergent
themes provided by the respondents. Thus, not all categories are mentioned in all areas. For example,
poor soil is not given as a reason for exiting farming by any Transkei respondents, but was a common
response from KwaZulu past farmers (Figure 4). A common response to the perceived reasons for
the overall trend of decline in crop farming was the recent droughts (KwaZulu: 92% respondents,
Transkei: 29%). KwaZulu respondents also attributed agricultural decline to rainfall variability (55% of
respondents), the high cost of fertilizer and seed (29% of respondents) and a lack of assistant labor (17%
of respondents). Many Transkei respondents blamed a lack of access to water (67% of respondents) to
the decline in crop farming. Both areas attributed agricultural decline to a lack of interest in farming
amongst the youth (>24%) which was frequently conveyed with the phrase: “lazy youth”. Rainfall
variability and lack of access to water were themes that emerged when past farmers recounted reasons
for exiting crop farming, but the main reported proximal factor was the death of their cattle (Figure 4).
The effort required for ploughing was a common theme in both KwaZulu and Transkei, emerging
through a lack of cattle for ploughing, a lack of willing youth and other labor assistance, the expense
and unavailability of ploughing equipment, and ageing respondents no longer able to physically
manage the fields themselves (Figure 4). Transkei past farmers attributed poor soil quality to their
inability to farm and 36% of these past farmers had an alternate source of income. Many respondents



Land 2018, 7,121 12 of 20

said that farming was “not worth” the expense of equipment, seed and fertilizer, and well as the
physical labor required (Figure 4).

it died | ——

Poor soils

Weather unpredictable
Alternate income

Too expensive

Lack water Kwazulu

u Transkei
Not worth it

Lack equipment
Not physically able

Lazy youth

Lack labour

o

10 20 30 40 50 60 70 80
Respondents (%)

Figure 4. Reasons given by past farmers for exiting their own crop farming activities in KwaZulu

(n = 42) and Transkei (n = 48). Cumulative respondent percentages total more than 100% as more than

one answer could be provided.

More than 80% of respondents affirmed that they would like to restart crop farming, although
44% of KwaZulu respondents conceded that it was unlikely to occur as they were too old, or it was too
expensive. Many respondents felt that farming was a traditional activity (Transkei: 66% respondents,
KwaZulu: 38% respondents), that they identified as ‘farmers’ even if they were not actively farming
(Transkei: 7% respondents. KwaZulu: 12% respondents) and that farming contributed to their
livelihoods, through income generation (Transkei: 25% respondents, KwaZulu: 10% respondents).
When they were asked what would enable them to restart crop farming, KwaZulu respondents
requested access to credit systems, cheaper farming methods and farming equipment (Figure 5).
Transkei respondents requested access to water, cheaper farming methods and government support
(Figure 5).

Credit system
Cheaper farming methods

Access to water

Kwazulu
Government support & Transkei
Equipment availability
Training/Education on
farming
Help from the youth
0 10 20 30 40 50 60 70 80

Respondents (%)

Figure 5. Past farmer requirements to restart crop farming in KwaZulu (n = 42) and Transkei (n = 48).
Cumulative respondent percentages total more than 100% as more than one answer could be provided.
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4. Discussion

The long-term analysis of land cover change in the former South African homeland sites
revealed a widespread increase in cropland abandonment between the 1950s and 2010s with cropland
abandonment rates peaking in all surveyed homelands between 1970 and 1990. The annualized relative
cropland abandonment rates between 1970 and 1990 exceeded 0.10%, with extremely high rates in
Lebowa and Venda. This trend in cropland abandonment coincided with the peak of South Africa’s
Betterment Planning in the 1970s and 1980s [41,48]. Betterment Planning, initiated in 1936, discontinued
farming on land deemed unsuitable for agriculture and demarcated new arable areas. The aim of
Betterment Planning was ecological and agricultural sustainability, as well as facilitating service and
infrastructure provision by collectivizing dwellings into nuclear villages [60]. However, in many
areas the net result of Betterment Planning was a reduction in zoned arable land [60]. The newly
demarcated fields were situated further away from homesteads than previous fields [48]. As an
unintended consequence, Betterment Planning disincentivized agricultural investment as the new
fields needed substantial initial labor and financial investment to clear [60], and increased time and
effort to manage across larger home-field distances [48]. Much of KwaZulu did not experience
Betterment Planning and, perhaps consequently, this study’s surveyed KwaZulu sites had the lowest
proportion of abandoned croplands. Despite the post-Apartheid South African government’s attempts
to reverse inequitable land distribution amongst black and white South Africans with the White Paper
on South African Land Policy (1997) which mapped out restitution, redistribution and land tenure
policies [47], cropland abandonment rates from the 1990s to 2010s still exceeded cropland abandonment
rates before the 1970s in KwaZulu and Lebowa. Previous studies on cropland abandonment in former
homelands have mostly shown declines in agricultural activity, with the exception of villages in the
former Gazankulu with either stable agricultural engagement or a slight increase [61]. However,
these rates are extremely variable within homelands, dependent on localized patterns as well as
start date of cropland abandonment survey. Whilst we recorded rates of 0.12% year~! (1970s-1990s)
and 0.01% year’1 (1990s-2010s) in the Transkei sites, another Transkei village (Willowvale) had
cropland abandonment rates of 0.1% year~! (1961-2009) [16]. Similarly, this study’s surveyed Venda
sites had an increase of 0.04% year~! (1990s-2010s) of abandoned croplands whilst Lidzhegu and
Palamuleni [62] recorded a change of 0.8% year’1 over a similar period (1994-2007) in a different
Venda village (Makotopong). The Lebowa rates of active cropland cover change (—0.02% year~:
1990s-2010s) in this study were vastly different to McCusker’s [47] study adjacent to Lebowa over
five sites which recorded —1.2% year~! (1989-2000). Yet the southern African region, as a whole,
has had an increase in total farmland area [14,53]. The variation in land abandonment is part local-scale
context and part large-scale homogenization of smallholder, government and corporate farm lands,
obscuring the extent of localized deagrarianization. Studies that do not differentiate between different
farming types could conflate expanding crop farming operations on commercial farms with cropland
abandonment by smallholder, subsistence farmers. Considering the importance of smallholder farming
to food production and rural livelihoods, large-scale, but fine resolution assessments of cropland
abandonment are required to understand the extent of cropland farming decline (see an excellent
example of disaggregated global farming data for smallholder farmers: [3]).

The responses of past farmers to when they last farmed in KwaZulu and Transkei support the
surveyed results of a peak in cropland abandonment between the 1970s and 1990s. Most farmers
indicated they stopped planting crops in their croplands from the late 1980s to the late 1990s (mean
period in KwaZulu = 1992; Transkei = 1994), at the dawn of democracy. Up to 80% of farmers
attributed the death of their cattle (i.e., loss of draught power for ploughing) as the reason for ceasing
crop farming. Livestock owners in the Transkei reported loss of cattle to drought and disease or
livestock being sold and not replaced [16]. Increased cattle mortality in former homelands has also
been attributed to the withdrawal of state-provided agricultural extension services and veterinary
assistance (including dipping programs) for livestock as the post-1994 democratic government diverted
resources to urban development [41]. Although household cattle ownership in former homelands has
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remained stable, or increased in some cases, the proportion of households owning cattle has decreased
substantially [63]. Challenges to livestock ownership include: government development projects that
are at odds with livestock husbandry, disease, a reduction in the number of herd boys with increases
in school attendance, declining use of cattle as a ‘savings option’ in favor of cash-based alternatives,
and livestock theft [63]. In our study, livestock ownership in KwaZulu and Transkei emerged as
a distinguishing characteristic between active and past farmers with active farmers owning up to
seven-fold more cattle, goats and sheep.

Other commonly cited reasons for the cessation of crop farming in KwaZulu and Transkei were
similarly related to loss of cropland ploughing ability: ageing farmers were no longer physically able
to plough, a lack of access to ploughing equipment, insufficient supplementary income to purchase or
hire tractors, and a younger, modernized youth less interested in farming. The ‘youth question’ is an
important aspect of deagrarianization as growing numbers of rural youth refuse to provide labor for
family farms, whilst those young people who are inclined to farm are frustrated at the lack of arable
land as land ownership is held by the older generations [64]. The youths’ aspiration for a better life
than the marginal means of living as a rural, smallholder farmer have driven a migration away (or
attempts to escape) from an agrarian lifestyle [65]. The youths” disengagement with smallholder crop
farming is supported by a recent Labor Force Survey which found low participation rates in 15-24 year
old people in farming, which, when combined with an absence of male labor and the ‘time poverty’
of female laborers who carry multiple household and domestic chores [21], results in severe labor
constraints for farming families. Compounding the labor problem, changes to the rural labor market
have reduced the involvement of migrant labor in farming. Previously migrant labor would return
after a short-term contract with their remittances to purchase seeds and assist with ploughing. But now
full-time, often urban-employed labor only return in summer to celebrate important religious and
cultural events at their rural home [9]. “Undercultivation’ in former homelands was also attributed
to a lack of capital for seeds and fertilizer and fencing to protect crops from livestock [48]. Curiously,
many Transkei farmers mentioned soil fertility issues for the decline in crop farming, but this was not
mentioned by any KwaZulu farmers. The authors do not know why it was such a prevalent concern
for the Transkei respondents, and this requires further investigation.

The KwaZulu and Transkei active farmers and past farmers’ perceptions on the reasons for
disengagement with agriculture also included access to alternative incomes and all the households
in this research received at least one social grant. Rural South African households are increasingly
dependent on commercially produced food and non-agriculturally derived incomes, including state-
and urban-derived cash incomes [46,65]. The expansion of supermarkets into rural areas [21,64], as well
as the dominance of cash-based societies and rural outmigration for employment opportunities [23],
disincentivizes subsistence agriculture and changes rural agrarian identities [9]. Urban migration in a
developing world context has created “remittance landscapes”—Iland use change driven by wages
earned in urban centers and remitted to rural communal lands, altering the distribution of cropland
and others land uses [19]. These local factors are also affected by globalization, rural-urban migration
and strengthening rural-urban connections [9,66]. In contrast, in the rest of the southern African
region where state-derived incomes are nonsignificant, smallholder farming remains crucial to rural
households [67]. Some of the factors associated with European farmland abandonment are similar to
the South African scenario (e.g., ageing farmer population, small farms that provide low farm income)
whilst other factors are vastly different (e.g., the expansion of urban areas into farmland, farmland
conversion to leisure tourism areas) [17]. Thus, generalizations are challenging as factors of cropland
abandonment drivers are the emergent properties of site-specific local-global, rural-urban connections.

Compounding socio-economic drivers are extreme climatic events which are predicted to increase
in the future [68]. Both Transkei and KwaZulu past farmers blamed water security, both variable
rainfall and the lack of access to irrigated water, for agricultural abandonment. During the peak
cropland abandonment period in this survey (1970s-1990s), several extreme climatic events occurred.
Devastating floods in 1981, were followed by severe drought in 1983 with some regions receiving <15%
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of average summer rainfall [39]. Severe drought, below the 25th percentile of the climatological record,
occurred during the El-Nifio seasons in the early 1980s and again in the early 1990s [69]. Droughts,
occurring particularly in early-to-mid summer and over normally low rainfall regions, drastically
reduces crop yields [69]. In addition, Transkei respondents overwhelmingly (relative to KwaZulu
respondents) attributed crop farming declines to a lack of access to water. This difference could
be accounted for by the later summer rainfall in the Transkei compared to midsummer rainfall in
KwaZuluy, although they receive similar mean annual precipitation [70]. These sequential climatic
disasters erode the resilience of subsistence farmers, depleting their food and financial stores, creating a
positive feedback loop of decreasing agricultural activity. Alternately, disengagement with subsistence
agriculture may free up the associated time, labor and input costs of crop farming, creating alternative
income-earning opportunities for rural households. However, these implications for non-farming
households are currently unknown, but are likely to be capital-dependent (human, financial, physical,
natural and social) at the household level.

Overwhelmingly, respondents agreed that abandoned croplands became bush encroached which
supported our aerial survey findings (up to 0.16% year~!) increase in woodland cover at the expense
of grass cover. The Venda sites had both the highest rates of both cropland abandonment and woody
encroachment. Historical photographic records of Venda show the transformation of grasslands
into impenetrable shrublands (1935-1972), dominated by stands of native Senegalia ataxacantha and
alien invasive plants [71]. A recent national survey (1990-2013) by Skowno et al. [72] documented
nationwide increases in woodlands, but the highest rates were in traditional communal rangelands
(0.46% year~1!). Recent work on bush encroachment shows a combination of local (e.g., heavy grazing,
fire management) and global (e.g., CO, fertilization) causes [73,74], where woody encroachment on
abandoned croplands is an emergent land cover result of the interaction between climate change
and land management (e.g., [69,74]). Bush encroachment will likely have implications for ecosystem
service delivery [75]. For example, increased woody plant abundance may be beneficial for fuelwood
harvesting or goat farming, but may decrease grazing for cattle. Abandoned croplands may be
perceived as a loss of traditional landscapes [27], or undesirable. Respondents also expressed safety
concerns about the densely wooded abandoned croplands. South Africa’s high violent crime rate has
created a culture of fear and local residents were concerned that the densely wooded former croplands
provided cover for potential attackers on lone residents. Bush encroachment in abandoned croplands
may bring pests (e.g., monkeys, wild pigs) and dangerous animals (e.g., snakes) closer to homes [16].
The change in ecosystem services (or disservices) and ecological functioning as a result of vegetation
succession on abandoned croplands is, mostly, unknown. To date, international studies have shown
limited regeneration of abandoned farmland to a ‘historical undisturbed’ state (see reviews: [13,18,27]).

This study’s findings contribute to understanding of the long-term, local rates of cropland
abandonment, the importance of livestock ownership to rural, subsistence farmers, and the farmers’
perceptions of factors in the decline in smallholder crop farming. However, we caution that these
findings are not easily generalizable owing to the fine-scale nature of cropland abandonment, as well
as the high variation both within and between former homelands. Large spatial and temporal variation
would usually be explored using satellite remote sensing products, but due to the small size of the
croplands and the difficulty in classifying ‘active” and ‘abandoned’ croplands, these methods, in the
absence of extensive fieldwork validation and classification refinement (i.e., considerable associated
financial and time costs of extensive ground truthing) will contain considerable inaccuracies.

5. Conclusions

The pervasive local trend of cropland abandonment is likely to increase as national interventions
in South Africa to reverse the trend of agricultural disengagement have been largely unsuccessful [5,76].
If policy-makers aim to increase rural subsistence farming, the respondent requirements for water
security needs to be addressed, as well as access to credit for farmers to purchase seed and fertilizers.
However, government and development finance support should go beyond primary production,
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and support smallholder and emerging farmers across the agricultural value chain, including storage,
transport, logistics and marketing. Perhaps an additional focus of support should be on subsistence
farming to increase food security through home gardens which are smaller and more manageable
for older rural farmers [46]. In some areas the decline in subsistence crop farming has been matched
by an increase in home gardens [43,46,48], but supporting different crops types, and a change in
labor relations. Rainwater collection tanks could be incorporated into home garden design to buffer
against rainfall variability and drought. Share-cropping and land lease arrangements for unused
croplands could be encouraged for interested landless farmers, although historically leasing and
sharecropping levels are low, and, when present, fraught with conflict [77]. Regardless of the success
of smallholder agricultural incentives, there will still be large areas of abandoned croplands and
the ecological and ecosystem service trade-offs of these old fields is largely unknown. For example,
although bush encroachment may decrease albedo and sequester carbon, there are also negative
ecosystem service and ecosystem functioning consequences (see reviews: [13,18]) as well as social
repercussions. However, cropland abandonment and the subsequent vegetation succession are not end
states [18] and the multiple possible trajectories of abandoned croplands is a topic that needs further
investigation and local scale models, especially to explore where intervention may best be applied to
achieve desirable outcomes.
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