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questionnaire with open- and close-ended questions. Data were analysed using

3. Majority of the respondents applied cover cropping, forest/streamside buffering,
tree planting (to reduce dependence on neighbouring Budongo Central Forest
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UNESCO Reserve (CFR)forfuelwood), wetlandrestoration, minimumtillage and agroforestry

on their lands. NbS were more practiced on customary land compared to other

Handling Editor: Lutendo Mugwed land tenures in the area. Results reveal an attitude-behavioural gap in willingness
to expand/have NbS and implementation of NbS on household land. Households
who were willing to contribute to the management of NbS were likely to have
a lesser proportion of land maintained as NbS zones. As such, willingness to
expand/have NbS does not necessarily translate into implementation of the NbS.
This community attitude-behavioural gap could be caused by competing land use
practices, such as commercial sugarcane agriculture, that require big chunks of
homogenous land and the incomes accrued therefrom. This suggests that NbS
ought to directly benefit host communities; else, they risk being outcompeted by
other economically viable land uses.

4. Practical implication. Therefore, future policy should be designed to facilitate
win-win scenarios for NbS and other community land use practices. Facilitating
NbS at a national scale using the bottom-up approach would offer opportunities
for community buy-in and sustainability of such NbS. National Land Use Policy
should consider local landscape zoning to include NbS and/or the aspect of
‘nature’ as a key zone amidst the other land uses. This could be brought off by
raising awareness on the benefits NbS could yield for conservation and humanity.
This would encourage more households to strike a balance between competing

land uses, such as commercial sugarcane growing, that require big chunks of
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1 | INTRODUCTION

Land degradation has affected the ability of the environment to sus-
tainably support economic and societal needs (Banadda, 2020). It
is one of several pressures that are threatening ecosystem services
provision, thereby posing a risk to the sustainability of the liveli-
hoods of communities that depend on the affected land (Banerjee
et al., 2024). Land degradation has been responsible for the con-
tinuous reductions in multiple ecosystem services (Gourevitch
et al., 2016), biodiversity habitat loss (World Bank, 2021) and de-
clines in productivity of agricultural landscapes (Turyasingura
et al., 2022). With this, it is evident that both functioning of ecosys-
tems and community livelihoods are threatened by land degradation
(Gourevitch et al., 2016; IUCN, 2016).

Unsustainable agricultural practices, among other anthropo-
genic factors, are cited among the drivers of land degradation
(Opedes et al., 2023; World Bank, 2021). Agriculture has been
responsible for the conversion of biodiverse habitats, such as
tropical forests, into agricultural lands (Omeja et al., 2012), for
both subsistence and commercial purposes (Kusiima et al., 2022).
Tropical forests in Sub-Saharan Africa are surrounded by im-
mensely degraded landscapes on the frontiers of protected for-
est zones (Mwavu et al.,, 2018; Twongyirwe et al., 2015). This
has caused consequences to society and ecosystems within
these degraded landscapes around forests (Kusiima et al., 2022;
Twongyirwe et al., 2015).

Land degradation in Uganda has affected about 88% of the
rural population that depend on land for subsistence purposes
(Banadda, 2020) around protected areas, including forest reserves
(Kusiima et al., 2022). The unprecedented land degradation requires
urgent responses for restoration (Jalal et al., 2023). These responses
ought to balance between community livelihood needs and minimiz-
ing land degradation (Lai & Zoppi, 2024; Turyasingura et al., 2022).
Responses include nature-based solutions (NbS) (Lai & Zoppi, 2024),
including practices such as agroforestry, cover cropping, minimum
tillage and streamside buffer stripes, which address land degrada-
tion impacts (Kusiima et al., 2022; Sanz et al., 2017).

However, NbS require the involvement of local communi-
ties as key stakeholders as they are the land owners and primary
users (Doss et al., 2013; Feng et al., 2022; Jalal et al., 2023; Kizza
et al., 2016; Montoliu et al., 2024; World Bank, 2021). Local commu-
nities in Uganda are also the most vulnerable to land degradation im-
pacts (Tibasiima et al., 2023). Involving local communities, therefore,
is of great importance in protecting community livelihoods while

homogenous land, and the implementation of NbS to degraded landscapes

around the Budongo Central Forest Reserve, Uganda.

Budongo, community willingness, local community, nature-based solutions, sustainable land
management practices, Uganda

addressing land degradation issues (Banerjee et al., 2024). In striving
to protect community livelihoods and achieve land degradation neu-
trality, Uganda embarked on implementing the National Land Use
Policy 2013. This notwithstanding, communities still face several
barriers which ought to be addressed (Banadda, 2020), including the
gap between science, policy and practice (Tibasiima et al., 2023).

It is vital to address this gap by involving communities, under-
standing their sustainable land management practices and will-
ingness to adopt and contribute to NbS (Sanz et al., 2017; Vikih &
Kaufmann, 2024). Ascertaining community willingness to contribute
to NbS is associated with more sustainable and inclusive transforma-
tion of landscapes (Heindorf et al., 2024). This study therefore ex-
amined NbS practices on household land, household willingness to
restore degraded landscapes through practicing NbS and quantified
the proportion of households' land likely to be maintained for NbS,
especially as natural vegetation succession zones, in local communi-

ties around the Budongo Central Forest in Uganda.

2 | METHODS
2.1 | Studyarea

The study was conducted in communities living around one of
Uganda's central forest reserves, the Budongo Central Forest. The
forest is a medium altitude moist, semi-deciduous tropical rainforest
located at the top of the Albertine Rift in the midwestern part of
Uganda and is situated between 1°37-2°03N and 31°22-31°46E
(Figure 1). This landscape is characterized by a bimodal rainfall
pattern, with peaks in March-May and September-November
for the two seasons (Budongo Conservation Field Station, 2016).
On average, the landscape receives between 1150 and 1500mm
of rainfall annually, whereas the mean daily temperatures during
wet seasons oscillate between 17°C in April and 20°C in October.
However, in the drier seasons, the mean daily temperatures range
from 28°C in July to 29°C in January (World Weather Online, 2024).

The Budongo Central Forest has 435km? of continuous forest
cover (FAO, 2016; Obua et al., 2010) and is surrounded by sev-
eral agro-pastoral ethnic groups of Sudanic and Congolese immi-
grants and refugees who joined the local inhabitants, the Banyoro
(Twongyirwe et al., 2015). The majority (76.7%) of the working
population in this area are engaged in agriculture, while approx-
imately 11% are engaged in trade, and about 12% of the popula-
tion are engaged in other economic activities (Uganda Bureau of

85U0|7 SUOWILWIOD BAITe1D) 3ot [dde ayy Aq peusenob ae ssppie YO ‘88N JO Ss|nl 10y ArIq1T 8UIIUO AB|IA UO (SUORIPUOD-PUB-SWLBHW0D A8 | IM AeIq Ul UO//:SdNY) SUOTIPUOD pue Swis | 8U188S *[9202/£0/8T] Uo AriqiTauliuo A |im ‘AiseAluN aRRXYe N AQ 90TOL 6TES-8892/200T OT/I0P/LI00" A3 1M ARe.d 1 jpuluUO'S [uIN0 58q//:SdNY WO papeo|umoq ‘¢ ‘GZ0Z ‘6TE88892



KULE and RAUDSEPP

3of11
BRITISH . . .
Eggg}ggm _Ecological Solutions and Evidence | pornt

Uganda

2139 iy

2165m

Lake Albert

Legend

®  Major Town

@ Data Collection Points

D Sub Couties
D District Boundary

Water Body
- Budoingo Central Forest Reserve

“1426 m

STERN

tatiora) Goograghic, Exri, Garmin. HER

FIGURE 1 Study area location (Basemap source: National Geographic et al., 2012).

Statistics, 2020). Commercial sugarcane growing in these commu-
nities is the main agricultural practice, dating back to the late 1960s
when sugarcane growing was first introduced in the region (Giregon
et al., 2016; Guloba et al., 2023; Mwanika et al., 2021), but in recent
years, the practice has expanded (Kusiima et al., 2022). Therefore,
commercial sugarcane agriculture is the mainstay of local communi-
ties around the Budongo Central Forest.

2.2 | Research design and data collection

A case study research design was adopted by considering
communities with extensive commercial sugarcane growing around
the Budongo Central Forest (Twongyirwe et al., 2015). A case study
design is preferred for this study because it was necessary to draw
upon context specific, local understanding and interpretation of the
studied phenomena (Yin, 1999). Data were collected using a mixed-
methods approach (Creswell, 2014). Both qualitative and quantitative
data collection methods were used within a semi-structured
questionnaire with both open- and closed-ended questions (Connor
Desai & Reimers, 2019). The questionnaire was used to gather
information from households using a door-to-door collection
method within the study area in June and July 2024. Questions were
interpreted to community members in the local dialects by the data

collectors, owing to the fact that most community members are
not well conversant with English. Data from open-ended questions
were triangulated with data from quantitative findings from the
closed-ended questions in the questionnaire (Mack et al., 2011).
Besides collecting data on the study objectives, the questionnaire
also included questions on socio-demographic characteristics of
respondents.

2.3 | Sample size determination and sampling
procedure

According to the Uganda Bureau of Statistics population estimates,
the study area has 104,019 inhabitants (Uganda Bureau of
Statistics, 2020). Using the Taro Yamane statistical formula of sample
size determination (n=N/[1+N (e)?]), a sample of 156 respondents
were sampled (Oribhabor & Anyanwu, 2019). In this formula: n
represents the sample size, N is the population under study, e is
the margin of error. Stratified random sampling technique was used
to sample the target households (Hay & Cope, 2021). These were
selected based on their ownership and use of land in the study area,
knowledge and experience in the community, following the example
of Nyumba et al. (2018). The study targeted households that own
and/or use land in the study area.
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2.4 | Data analysis

The filled questionnaires from the field were processed, coded and
entered into MS Excel. Statistical summaries were generated and other
analyses were carried out in both MS Excel and R statistical software
with RStudio programming language for statistical analysis. Summaries
were used to present frequencies, percentages, means, and standard
deviations of the study variables. Summaries provided a glimpse of
the likely relational analysis including correlation coefficients (r) and
logistic regressions. Binomial logistic regression was used to ascertain
respondents’ likelihood of applying NbS and willingness to contribute
to NbS (Dlamini et al., 2021). Multivariate regression analysis was
performed to test the influence of socio-economic characteristics
of the respondents on land proportion size likely to be set as natural
vegetation succession zones (Kleinbaum & Klein, 2010).

Data from the open-ended questions were used to interpret some
of the findings from the closed-ended questions (Creswell, 2014) so as
to provide an understanding of community perceptions towards im-
plementing NbS. These analyses helped in determining how the socio-
economic characteristics influence the respondents' attitudes towards
NbS (Dlamini et al., 2021). In these analyses, domicile, gender, age, edu-
cation level, size of land and dominant land use were used to understand
community's willingness and perceptions to NbS in their area. These
socio-economic characteristics of respondents were used because they
have been found to be associated with land use choices taken by land

owners in the study area (Kusiima et al., 2022; Kuule et al., 2022).

3 | RESULTS
3.1 | Socio-economic characteristics of
respondents

The results from the socio-economic characteristics indicated that
about 60% of the respondents were males. The majority (95%) of the
interviewed males were heads of household, while only 17.5% of the
interviewed females were heads of household. In terms of marital
status, the majority (84%) of the respondents were married. Those
who were not married included the divorced (2.6%), single (9%)
and widowed (4.5%). About 64% of the respondents were heads
of household, while 30% were spouses and about 6% were other
adult persons found in the households during the data collection
period. About half (51%) of the respondents had attained primary
education, while about 21% did not have any formal education, 22%
had attained secondary education and only 6% attained tertiary
education. Approximately 31% of the respondents were aged 28-37,
while about 26% were in the category of 38-47 years (See Table 1).

3.2 | Household land access, ownership and use

The study asked respondents about the total land size owned or
which they had access to for the different production activities.

TABLE 1 Social demographic characteristics of respondents.

Parameter Category Number (%)
Sex Female 62 (39.7)
Male 94 (60.3)
Marital status Single 14 (9)
Married 131 (84)
Divorced 4(2.6)
Widowed 7 (4.5)
Position in the Household head 100 (64.1)
household Spouse 47 (30.1)
Others 9 (5.8)
Highest qualification No formal education 32(20.5)
Primary education 79 (50.6)
Secondary 35(22.4)
College 8(5.1)
University 2(1.3)
Age 18-27 26 (16.7)
28-37 48(30.8)
38-47 40 (25.6)
48-57 17 (10.9)
58 and above 25 (16)
Total 156 (100)

The respondents generally owned a small size of land with an aver-
age of 6.1ha (SD=22.9 ha). The minimum size of land owned was
0.25ha, while the maximum land size owned by respondents was
280ha. For the total land size owned or accessed, respondents
were asked to indicate the different categories and sizes of the land
owned or accessed. The first category of land owned/accessed was
land purchased from other community members. Respondents had
generally purchased small sizes of land, with an average of 2.5ha
(SD=18.5ha) and a maximum of 230ha. Respondents had rented
smaller land sizes, with an average of 1 hectare (SD=4.1ha) and a
maximum of 48 ha.

Customary land size owned was on average 2.4 ha (SD=4.5ha),
minimum of 0.25ha, maximum of 34ha. Some respondents
also indicated that they had access to gazetted land under the
Collaborative Forest Management Program between the National
Forestry Authority and the local communities around Budongo
Central Forest Reserve. Under this arrangement, government
through the National Forestry Authority co-manages the forest
with community members by allocating them land for engaging
in NbS to degraded landscapes of government gazette land. This,
however, was the smallest land size accessed by respondents
with an average of 0.02ha (SD=0.1ha) and a maximum of 0.5ha.
Results revealed that food crop growing for subsistence purposes
was the dominant land use on the household land owned and/or
accessed by the respondents (52%). The second dominant land
use was commercial sugarcane growing (43%). Other land uses in-
cluded settlement (4%), coffee and other cash crops (1%).
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However, a binomial logistic regression model showed that own-
ing or having access to more land was associated with a higher likeli-
hood of having sugarcanes as the dominant land use (;(2(1)= 100.384,
p=0.000). Bigger land size owned explained a significant proportion
(63.7%) of variance in the likelihood of practicing sugarcane growing
as a dominant land use of the respondents (Nagelkerke R?=0.637).
Conversely, smaller land sizes owned indicated a higher likelihood
of practicing food crop growing as a dominant land use on the re-
spondent's household land (;(2(1)=72.996, p=0.000). Smaller land
size explained a significant proportion (49.9%) of variance in the like-
lihood of practicing food crop growing as a dominant land use of
the respondents (Nagelkerke R?=0.499). Details of the two binomial

regression models are presented in Table 2.

3.3 | Nature-based practices on household land

The majority (89.7%) of the respondents indicated that they practice
NbS on their land to counteract land degradation. Respondents
who were not practicing NbS mainly attributed it to small land
sizes (8.3%) and the fact that NbS were not conforming with their
sugarcane growing practices on the fields (1.3%). Sugarcane growing
is oftentimes an extensive monocropping practice that does not
do well with other plant species (Mwanika et al., 2021; Mwavu
et al.,, 2018). The majority (94%) of the respondents indicated
that they would wish to have or expand NbS on their lands. NbS
mostly used on the household land included cover cropping (37%)
and forest/streamside buffering (35%). Other NbS practices
included Indigenous tree planting (13%), wetland restoration (7%),
minimum tillage (4%), agroforestry (2%) among others. Indigenous
tree planting in the context of the study area is advocated as an
alternative fuelwood source from the neighbouring Budongo CFR
(Kasolo & Temu, 2008). This practice is done to protect and conserve
the natural ecosystems while effectively and adaptively addressing
the community fuelwood needs. This is in tandem with the fifth
session of the United Nations Environment Assembly (UNEA-5)'s
resolution on the definition of NbS (United Nations Environment
Programme, 2022). In terms of preference of which NbS practice
could be applied on household land, tree planting was the most
preferred (64.7%). Other preferred practices were agroforestry
(16%), minimum tillage (8.3%), forest and streamside buffering (8.3%)
and crop rotation (1.9%) among others.

Using multivariate binary logistic regression, the study examined
the influence of socio-demographic characteristics on the likelihood
of applying NbS on the respondents' household land. The model
was significant (;(2(4)=18.361, p=0.003) explaining about 23%
variance (Nagelkerke R?=0.23) in the likelihood of applying NbS on
respondents' household land. Age of respondents was positively as-
sociated with the likelihood of practicing NbS (p=0.008). Young re-
spondents were more likely to practice NbS on their household land
compared to the older respondents. Similarly, the education level
of the respondents was positively associated with their likelihood
of practicing NbS (p=0.012). Educated respondents were more
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likely to practice NbS compared to the less educated respondents.
On the other hand, the length of practicing sugarcane growing as a
dominant land use was negatively associated with the likelihood of
practicing NbS (p=0.047). Respondents who had spent a while prac-
ticing sugarcane growing as the dominant land use were less likely to
practice NbS. Details of the multivariate logistic regression for the
influence of socio-demographic characteristics on the likelihood of
applying NbS on household land are summarized in Table 3.

In addition, respondents were asked to indicate reasons for hav-
ing/practicing NbS on their land. About 37% of the respondents
indicated that they practice NbS as a way of protecting the environ-
ment. Approximately 29% of the respondents mentioned aesthetic
values as the major reason of practicing NbS. Some respondents
(about 15%) indicated source of income after sale of trees from
nature-based practices like agroforestry, others (12%) indicated that
NbS was a source of forest products including herbal medicine and
fuel wood for household use. Over 97% of the respondents were
willing to contribute to NbS in the future. These potential contribu-
tions included ideas and organization of the NbS, as well as labour
on establishing the NbS.

3.4 | Proportion of land likely to be maintained as
natural succession vegetation zones

The study also assessed the proportion of land that respondents
were likely to maintain as natural succession vegetation zones.
About 26% of the respondents indicated that they would set aside
their farm boundaries as natural succession vegetation zones.
Approximately 25% indicated that they would practise homestead
greening, while 17% of the respondents indicated that they would
set aside % of their household land as natural vegetation succession
zones. Other proportions included setting aside % of household land
(7%), growing trees on household crop land (13%) and setting aside
less than % of household land (3%). About 5% of the respondents
were not sure if they would maintain any proportion of their land as
natural vegetation succession zones.

Respondents' willingness to maintain a proportion of their house-
hold land as natural succession zones was transformed using central
tendencies and subjected to correlation coefficient tests. Customary
land size and proportion of household land likely to be maintained as
natural vegetation succession zones were positively and significantly
correlated (r=0.179, p=0.026, n=156). Respondents who owned
bigger sizes of customary land were more likely to maintain a big-
ger proportion of their land as natural vegetation succession zones.
Similarly, the length of time spent practising sugarcane growing as a
dominant land use and proportion of land likely to be maintained as
natural vegetation succession zones were positively and significantly
correlated (r=0.191, p=0.017, n=156). However, respondents' will-
ingness to contribute to NbS and proportion of land likely to be
maintained as natural succession vegetation zones were negatively
correlated (r=-0.288, p=0.000, n=156). Details of the correlation
coefficient analysis are presented in Table 4.
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TABLE 2 Influence of land size on dominant land use for sugarcanes and food crops.

Influence of bigger land size owned on dominant land use being sugarcanes

7 df Sig.
Omnibus tests of model coefficients
Step 1
Step 100.384 1 0.000
Block 100.384 1 0.000
Model 100.384 1 0.000
Nagelkerke
-2 log likelihood Cox and Snell R? R?
Model summary
Step 1 112.765 0.475 0.637
B SE Wald df Sig. Exp(B)
Variables in the equation
Step 1
Total land owned 0.837 0.143 34.078 1 0.000 2.309
Constant -3.060 0.466 43.118 1 0.000 0.047

Influence of smaller land size owned on dominant land use being food crops

7 df Sig.
Omnibus tests of model coefficients
Step 1
Step 72.996 1 0.000
Block 72.996 1 0.000
Model 72.996 1 0.000
Nagelkerke
-2 log likelihood Cox and Snell R? R?
Model summary
Step 1 143.035 0.374 0.499
B SE Wald df Sig. Exp(B)
Variables in the equation
Step 1
Total owned -0.610 0.109 31.038 1 0.000 0.543
Constant 2.058 0.354 33.799 1 0.000 7.827

TABLE 3 Influence of socio-demographics on likelihood of applying NbS on household land.

Variables in the equation B SE Wald df Sig. Exp(B)
Land size 0.129 0.100 1.662 1 0.197 1.138
Length of time growing sugarcane 0.056 0.028 3.931 1 0.047 1.058
Age -0.065 0.024 7.130 1 0.008 0.938
Gender (1) -1.130 0.614 3.384 1 0.066 0.323
Education 0.897 0.358 6.274 1 0.012 0.408
Constant 5.990 1.469 16.621 1 0.000 399.467
To test these findings further, a multivariate linear regression willingness to contribute to the management of these NbS on the
model was performed to determine the effect of gender, age, level proportion of household land likely to be maintained as natural veg-
of education, total land owned, willingness to have/expand NbS and etation succession zones. The model was significant (R2=0.134,
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F=3.846, p=0.001) and explained about 13% variance in proportion
of land likely to be maintained as natural vegetation succession zones.
Willingness to have/expand NbS negatively influenced the proportion
of household land likely to be maintained as natural vegetation succes-
sion zones (p=0.007). Respondents who had/were willing to expand
NbS on their household land were rather likely to have less proportion
of land maintained as natural vegetation succession zones. Similarly,
willingness to contribute to the management of NbS influenced the
proportion of household land likely to be maintained as natural vege-
tation succession zones (p=0.009). Respondents who were willing to
contribute to the management of NbS were likely to have less propor-
tion of land maintained as natural vegetation succession zones. These
results reveal a disparity between willingness to expand/have NbS and
actual implementation of the NbS. As such, willingness to expand/have
NbS does not necessarily translate into implementation of the NbS.
Details of the multivariate linear regression model on the proportion
of household land likely to be maintained as natural vegetation succes-
sion zones are presented in Table 5.

TABLE 4 Correlations for proportion of land likely to be
maintained as natural succession vegetation zones.

Correlations 1 2 S 4

Land be to maintained as greenbelts (1)

r 1
Sig.
Customary land size (2)
r 0.179* 1
Sig. 0.026
Time practiced sugarcane as a dominant land use (3)
r 0.191* 0.213** 1
Sig. 0.017 0.008
Contribution to NBS (4)
r -0.288** -0.077 -0.076 1
Sig. 0.000 0.342 0.343
N 156 156 156 156

*and ** indicate the different strengths of the different correlations.
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4 | DISCUSSION

41 | Community implementation in NbS to land
degradation

Food crops and commercial sugarcane growing were the dominant
land uses on the household land owned and/or accessed by the re-
spondents. However, these land uses were influenced by the size of
land owned/accessed. Bigger land sizes were associated with sugar-
cane growing as a dominant land use compared to small land sizes,
which were dominated by food crop growing and other land uses. A
study by Kusiima et al. (2022) noted an increase in the dominance of
commercial sugarcane growing in the Budongo landscape from the
early 1990s, and this has led to intensively converting biodiversity hot-
spots (Montoliu et al., 2024) especially on privately owned lands and in
sugarcane growing areas (Twongyirwe et al., 2015).

This increasing dominance of monocrop commercial sugarcane
growing is propelled by what Mwavu et al. (2018) refer to as the
associated economic benefits of sugarcane growing. This clearly
denotes the need for NbS to strike a balance between environ-
mental benefits and the economic needs of communities. Just like
the European Commission points out, NbS ought to help societ-
ies to sustainably address not only environmental but also socie-
tal and economic challenges (European Commission, 2020). NbS
practices on the household land included cover cropping as the
most applied sustainable land conservation practice. Cover crop-
ping has been found to be a common sustainable land conserva-
tion practice in many sub-Saharan landscapes (Addisie et al., 2022;
Kuule et al., 2022).

Cover cropping has been known as a cost-efficient sustain-
able practice that enhances nutrient cycling, soil fertility, reduces
climate change effects and in due course, better crop yields
(Bishal, 2023). Other sustainable land conservation practices
included forest/streamside buffering as the second most ap-
plied sustainable land conservation practice on household land,
tree planting, wetland restoration, minimum tillage, agrofor-
estry, among others. In terms of the preference of conservation

practices applied on household land, tree planting was the most

TABLE 5 Portion of household land likely to be maintained as natural succession vegetation zones.

Unstandardized
coefficients

Coefficients B SE
(Constant) 8.149 1.290
Gender 0.247 0.327
Age -0.004 0.011
Education 0.092 0.196
Land size 0.001 0.007
Willingness to have/expand NbS -1.888 0.690
Willingness to contribute to management -2.709 1.024
of NbS

Standardized

95% confidence interval

coefficients for B
Lower Upper
t Sig. bound bound
6.319 0.000 5.601 10.698
0.060 0.756 0.451 -0.398 0.892
-0.029 -0.373 0.710 -0.026 0.018
0.039 0.467 0.641 -0.296 0.479
0.010 0.129 0.897 -0.013 0.015
-0.220 -2.737 0.007 -3.251 -0.525
-0.214 -2.645 0.009 -4.733 -0.685
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preferred practice by the respondents. Others were agroforestry,
minimum tillage, forest and streamside buffering, crop rotation
and wetland restoration. These results are similar to findings by
Bwalya et al. (2023) who found out that cover cropping, agrofor-
estry and minimum tillage are among the most common sustain-
able land conservation practices in Eastern Zambia.

NbS, especially through investing in the restoration and ef-
fective conservation of nature, are key for securing future sus-
tainable development (Agus et al., 2023). Promoting NbS such as
agroforestry and habitat restoration is paramount for achieving
land degradation neutrality (Kusiima et al., 2022). NbS have been
found to be important in striking a balance between the increasing
and emerging environmental, social and economic needs (United
Nations Environment Programme, 2022). The majority of the re-
spondents indicated that they are contributing to NbS on their
household lands. Respondents who were not practicing NbS on
their household land mainly attributed it to having small land sizes
and the uncertainty of NbS being counterproductive with their
sugarcane growing practices on the fields. Similar to these results
are the findings from a literature synthesis study by Perrault (2022)
who categorized 13 (interrelated) barriers to the adoption of NbS,
among which were performance uncertainty, fear of negative con-
sequences, contextual uncertainty, fear of operational unknowns
and spatial and temporal constraints.

This notwithstanding, respondents were willing to have and/
or expand NbS on their lands. These contributions included idea
generation, organization of the NbS and labour on establishing the
NbS. Community implementation of NbS has been noted for not
only strengthening social outcomes including livelihoods but also
diversifying outcomes including social learning such as peer-to-peer
learning, enhanced sense of belonging, environmental stewardship,
inclusiveness and equity (Kiss et al., 2022).

This study examined the influence of socio-economic charac-
teristics of respondents on the likelihood of contributing to NbS
on respondents' household land. The young and educated respon-
dents were more likely to practice NbS compared to the older and
less educated respondents. Respondents who had spent a long
time practicing sugarcane growing as a dominant land use form
were more likely to practice NbS. These findings differ from those
by Ferreira et al. (2022) who did not find any significant influence
of socio-economic characteristics on the perception and uptake
of NbS.

Respondents indicated that they practiced NbS as a way of pro-
tecting the environment, aesthetic values and a source of income
after the sale of trees from nature-based practices like agroforestry,
and NbS being a source of forest products. These results relate to
the findings by O'Donnell (2021) and Khatimah et al. (2019) who
cited the economic component as a critical and vital driver of com-
munity contribution to NbS. NbS are an efficient ecosystem-based
approach that mitigates the effects of land degradation, improves
the livelihoods of communities as well as the ecosystems function
(Cousins, 2021; O'Donnell, 2021).

4.2 | Proportion of land likely to be maintained as
natural succession vegetation zones

Effective stakeholder engagement is important for the long-term
success of implementation of any NbS (Khatimah et al., 2019).
Successful implementation of NbS have been noted for being an
effective tool in recovery of degraded landscapes and natural
ecosystems (Fernandes & Guiomar, 2018). This, however, requires
community engagement if sustainability of the NbS is to be
attained. This study assessed the proportion of household land
that respondents were likely to maintain as natural succession
vegetation zones. Communities were willing to use farm boundaries
as natural regeneration zones, practice homestead greening, set
aside a proportion of their land and practice agroforestry as and
for NbS. These proportions of land likely to be maintained as NbS
lead to ‘partnership’ and ‘citizen/community control’ of NbS (Puskas
etal., 2021).

Respondents' willingness to maintain a proportion of their
household land as natural succession zones was correlated to
the size of customary land owned by respondents. Respondents
who owned bigger sizes of customary land were more likely to
maintain a bigger proportion of their land as natural vegetation
succession zones. Customary land ownership and socio-cultural
capital are the main contributions from households to the im-
plementation and maintenance of NbS (Hagedoorn et al. 2021).
Similarly, the length of time spent practicing sugarcane growing as
a dominant land use was positively correlated with the proportion
of land likely to be maintained as natural vegetation succession
zones.

However, respondents' willingness to contribute to NbS was
negatively correlated with the proportion of land likely to main-
tained as natural succession vegetation zones. Respondents who
indicated that they were willing to contribute to NbS were likely
to set aside smaller proportions of their household land for NbS.
Similarly, willingness to have/expand NbS also negatively influ-
enced the proportion of land likely to be maintained as natural
vegetation succession zones. This could be attributed to a commu-
nity attitude-behavioural gap caused by land use practices such as
commercial sugarcane agriculture that require big chunks of ho-
mogeneous land (Mwanika et al., 2021) and the perceived financial
benefits from commercial sugarcane growing (Mwavu et al., 2018).
Fear of negative consequences of NbS, fear of operational uncer-
tainties, spatial and temporal constraints are barriers to adoption
of NbS are also cited by Perrault (2022). However, according to a
study by Hagedoorn et al. (2021) contributions from households
to the implementation and maintenance of NbS can reduce the
financial needs substantially in form of availing land and labour
to work on the NbS. This, according to Hagedoorn et al. (2021), is
more likely to ensure sustainability of NbS in communities where
household contributions are high and could be increased or main-
tained over time through the preservation and encouraging of

more households to contribute to the NbS.
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5 | CONCLUSIONS AND
RECOMMENDATIONS

Commercial sugarcane growing on household owned and accessed
land is not only the dominant land use on relatively big land sizes
but also a driver of land degradation in the study area. Commercial
sugarcane growing in this landscape dates to the early 1990s and
has led to intensified conversion of biodiversity hotspots into
extensive homogenous sugarcane farms (Kusiima et al.,, 2022;
Montoliu et al., 2024; Twongyirwe et al., 2015). On the other
hand, small land sizes owned and/or accessed by households
are dominated by food crop growing. Respondents prefer tree
planting, agroforestry, minimum tillage, forest and streamside
buffering, crop rotation and wetland restoration as sustainable
land conservation practices.

Promoting sustainable land conservation practices and NbS
such as restoration, cover cropping, minimum tillage and agro-
forestry are paramount for abetting land degradation impacts.
Community implementation of these practices is very important
for their success and sustainability. The majority of the respon-
dents indicated that they are contributing to the NbS on their
household lands. However, some of the respondents who were
not practicing NbS on their land mainly attributed it to small land
sizes and the uncertainty of NbS being counterproductive with
their sugarcane growing practices on the fields. This suggests a
notion that community NbS ought to benefit humans locally; else,
they risk being outcompeted by other economically viable land
uses. The study suggests that National Land Use Policy ought to
consider not only the ecological prospects of NbS but also the
socio-economic impacts. The socio-economic dimension of NbS
can be considered more holistically when humans are considered
as a part, rather than as apart of nature (Folkard-Tapp et al., 2021).
This notwithstanding, most respondents were willing to have and/
or expand NbS on their lands. Their willingness to implement NbS
was mainly centred around giving ideas, organizing the NbS and
labour on establishing the NbS. Once consolidated, these contri-
butions are likely to yield the success of such projects that apply
NbS within the study area.

Socio-economic characteristics of respondents, particularly age,
education and time spent practicing commercial sugarcane growing,
influenced their likelihood of contributing to NbS. These character-
istics ought to be explored in future implementation of NbS within
the study area as well as similar landscapes. The majority of the re-
spondents indicated a high level of awareness of the advantages of
NbS, citing environmental protection, aesthetic values and source of
complementary income. These advantages could be used to encour-
age more households to practice NbS.

Effective stakeholder engagement is important for the long-
term success of the implementation of NbS. This, however, requires
community engagement and involvement of local communities if the
sustainability of the NbS is to be attained. Respondents were will-

ing to use farm boundaries as natural regeneration zones, practice
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homestead greening, set aside proportions of their land and prac-
tice agroforestry as and for NbS. This was, however, positively cor-
related with the size of customary land owned by respondents and
the length of time spent practising sugarcane growing as a dominant
land use. Other forms of land ownership as well as other land users
in the study area can be encouraged to practice NbS if land degra-
dation impacts are to be effectively abetted. Therefore, future pol-
icy should be designed to look into win-win scenarios for NbS and
other community land use practices. Facilitating NbS at a national
scale using the bottom-up approach would offer opportunities for
community buy-in and sustainability of such NbS. National Land Use
Policy should consider local landscape zoning to include NbS and/or
the aspect of ‘nature’ as a key zone amidst the other land uses. This
could be brought off by raising awareness of the benefits NbS could
yield for conservation and humanity. This would encourage more
households to strike a balance between land use practices such as
commercial sugarcane growing that require big chunks of homoge-
nous land and the implementation of NbS to degraded landscapes
around the Budongo Central Forest Reserve, Uganda.

The small sample size and limited number of variables assessed
in the study could limit the generalizability of the findings therein.
We note, for example, that traditional, cultural, Indigenous knowl-
edge may influence perceptions on NbS. However, these and others
should be assessed in a bigger survey with more households to un-
derstand how they influence the uptake of NbS. More so, the study
assessed the community's willingness to have/expand NbS, which
may differ among other communities due to a variety of unrelated
factors. The study therefore provides a building block upon which
NbS can be construed but requires tailoring to specific communities
before adopting and rather not be treated as a one shoe fits all.
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