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Abstract: Landscape approaches are being promoted as a form of negotiated governance to help
reconcile competing land uses and identify common concerns for planning envisioned future land-
scapes. Multistakeholder platforms play a key role in these efforts. This paper aims to contribute to
an emerging scholarship that explores how spatial tools can be used in such platforms as boundary
objects and if and how they can contribute to inclusive landscape negotiations and governance. We
used spatial mapping to observe and document stakeholder perceptions about drivers of land-use
and land-cover change and desired future scenarios that accommodate competing land uses. We
found that land-cover maps derived from satellite images helped participants identify land-use
change dynamics and drivers. The ensuing community mapping of desired landscape scenarios in
both multistakeholder platforms (MSPs) triggered a process of identifying common concerns and
defining actionable priorities. However, in one MSP, stakeholders ultimately reached a compromise
on a draft land-use map that was widely regarded as an entry point for further negotiations in
Local Area Plans, while the other lacked consensus due to deep-seated social-cultural issues, such
as social-class-based disagreements. This paper illustrates, first, that instead of focusing on the end
product (participatory maps), understanding negotiation processes helps uncover why spatial tools
may fail to achieve the intended purpose of reconciling land uses. Second, spatial tools only work for
landscape approaches if MSPs are inclusive and foster a collaborative process that considers the views
of all participants. The authors recommend that those steering MSPs stimulate them to evolve from
“mere consultation forums” to “innovative, participatory platforms”, encouraging stakeholders to
engage in genuine negotiation processes that allow negotiated and alternative outcomes. We contend
that such an approach, supported by spatial tools, is likely to contribute to the implementation of
landscape approaches. Policymakers and land users can use these spatial tools as boundary objects
in user-focused strategies that engender inclusive stakeholder participation and ensure legitimate,
acceptable, and sustainable outcomes.

Keywords: landscape governance; spatial mapping; participatory scenarios; negotiations; multistake-
holder platforms; Kalomo District; Zambia

1. Introduction

The complexity of addressing landscape challenges requires novel approaches to
effectively conserve biodiversity while simultaneously satisfying human socioeconomic
needs and planning the future [1,2]. Landscapes in the tropics are becoming increasingly
fragmented along land-use features due to a range of socioeconomic, development, and
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cultural drivers [3]. As such, forest remnants in human-habited tropical landscapes and
other natural habitats are now ecologically stressed hotspots. These landscapes are losing
habitat connectivity, and their capabilities to provide ecosystem services such as food, folder,
air purification, water infiltration, climate change regulation, and carbon sequestration are
diminishing [3,4]. To address these complexities, there is a need to visualise how landscapes
evolve and establish drivers of landscape change, especially in contested landscapes where
human and non-human factors interact [4].

The use of spatial tools proliferated in urban and rural development and planning
literature as important policy instruments [5], traditionally focusing on space efficiency and
identifying sustainable land-use synergies and conflict management [6,7]. Later, spatial
tools have been adopted in different natural resource management contexts to support
decision-making processes, helping local people visualise their landscapes and, to some
extent, informing the ‘good governance’ criteria of participation and inclusivity [8]. Several
studies addressing the values and challenges of spatial tools as decision-support tools
attempt to contextualise the social-cultural and economic parameters as inputs in the design
principles of land-use planning [9]. Uncovering local perceptions and their experiences
through participatory spatial tools that help visualise people’s desired future landscapes has
recently received attention in the landscape governance literature [10,11]. However, these
participatory spatial tools are often employed in isolation without combining them with
remote sensing. Empirical data on how a mix of multiple spatial tools might be integrated to
enhance stakeholder negotiation processes and enable inclusive engagement in landscape
governance remains scarce [11]. Moreover, technological limitations and user subjectivity
influence landscape-level negotiations involving various stakeholders [11,12]. Therefore,
holistic and user-friendly spatial approaches are crucial, particularly in decision-making
processes involving local communities with extensive knowledge of landscape dynamics.

Participatory mapping, remote sensing maps, three-dimensional (3D) modelling, and
place-based future scenario-building processes are examples of spatial tools that enable
land managers and users to analyse spatial and temporal transitions to inform landscape
governance strategies and attain collective objectives [11]. These spatial tools, notably time
series remote sensing maps, can be effective aids as boundary objects that reveal landscape
dynamics [13] and set the stage for stakeholders to negotiate common concern entry points
in future scenarios [14]. In addition, participatory mapping enables multi-sectoral collabora-
tive action at the local level to address socio-ecological challenges in landscapes that would
otherwise be difficult to achieve with a single-sector approach. However, development
planners, conservationists, policymakers, and land users increasingly acknowledge the im-
portance of engaging various stakeholders in managing landscapes to secure a sustainable
future [15]. Despite the acknowledgement, landscape planning processes are constrained
by a lack of insights into the views of stakeholders with competing interests [16]. Therefore,
one of the critical steps in strengthening landscape governance in multiple land-use settings
is to uncover stakeholders’ nuanced perspectives about their landscape, what they think is
changing, and why [12,16].

In this context, integrated landscape governance, which invites multiple stakeholders
to negotiate their claims during the planning process, supports an equitable dialogue while
aiming to reconcile competing land uses through adaptive management systems. [17,18]. In
practice, this is often not easy to achieve. This paper seeks to contribute to this knowledge-
implementation gap by focusing on the roles of spatial tools as boundary objects for
negotiated governance in community-based landscape planning in the Kalomo District of
Southern Zambia. The paper aims to contribute to an emerging scholarship that explores
how spatial tools (remote sensing and participatory mapping) can help to negotiate land
uses and if and how they can contribute to inclusive landscape governance. We analysed
two multistakeholder platform (MSP) case studies in which groups of local actors negotiated
their desired future landscapes. Considering that our analysis has significance for rural
land use planning policy and practice, the study design included MSPs in a communal
land and protected area. This paper addresses three research questions: (i) How has land
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cover changed over time in the Kalomo District? (ii) How do land users with varying and
often conflicting interests construct drivers of landscape changes? (iii) How do spatial
tools help negotiate the land-use trade-offs and contribute towards mapping a desired
future landscape?

2. Conceptual Framework: Spatial Tools as Boundary Objects for Inclusive
Landscape Governance

Star and Griesemer [19] were the first to introduce the boundary object concept to
denote objects or entities with a common identity but different meanings in “intersecting
social worlds” [20]. Opdam et al. [20] (p. 1441) associate ‘boundary objects” with local
landscapes that communicate meaning “among disciplines and between science and local
communities”. Thus, boundary objects are framed as negotiation or management tools to
help uncover participants” diverse thinking about landscape dynamics while searching for
common concerns [13,19]. In doing so, we recognise participants’ individuality, competing
interests, perceptions, and preferences on issues of mutual importance. In this study, we
conceptualise remote sensing maps generated independently of community members’
preconceived opinions as crucial aids to elicit community views about the future of their
landscapes. The outputs (maps) would constitute part of the material for negotiating Local
Area Plans (LAPs), which include several other villages. Furthermore, the participatory
maps might be used to negotiate desirable future scenarios with other land users, decision-
makers and district-level planners when formulating Integrated Development Plans (IDPs)
at the district level.

Governance is defined broadly as the process of collective decision-making that in-
volves the determination and implementation of policy actions through collective engage-
ments involving state and non-state actors in allocating resources, accepting responsibility,
exercising powers, and sharing the benefits of potential outcomes [21,22]. From a landscape
governance theory perspective [17], this scope can be summarised into two governance
strands relevant to scenario building in spatial planning [23,24]. First, a normative perspec-
tive describes inclusive governance as an ideal model with ‘good governance concepts’
including stakeholder inclusion, equitable participation, legitimacy and accountability,
effectiveness, consistency, proportionality, and subsidiarity [8,9,25-28]. Another strand
views inclusive governance as a specific process outcome rooted in deliberative gover-
nance [9,17,29,30]. This strand has recently been influenced by social-ecological system
science that seeks to improve the understanding of the relationships between human-to-
human interactions, institutions, and nature [31].

In theories related to integrated landscape approaches, inclusive landscape governance
is elaborated as both a normative and a process concept in specific contexts aiming to
challenge the status quo of conflicting goals and interests by promoting negotiation of
sustainable future landscapes in a “‘win-more-lose-less’ situation [32]. In this vein, this study
aims to illustrate the benefit of using spatial tools in landscape approaches to negotiating
context-specific trade-offs at the landscape scale, such as development, food security, and
conservation [14].

3. Materials and Methods
3.1. Study Area and Context

This research was conducted in Kalomo District, southern Zambia, in Chief Chikanta’s
Chiefdom, which is approximately 1754 km? in size (Figure 1). The chiefdom is part of
the area where the COLANDS initiative' seeks to operationalise integrated landscape ap-
proaches. The study site is one of the most important livestock and food-producing regions
in southern Zambia [33] and is in the proximity of significant biodiversity hotspots, such as
the Sichifulo Game Management Area and Nazhila Water Catchment. The area hosts a large
part of the biggest forest reserve in Southern Province, the Kalomo Hills Forest Reserve
No. P-13 (KHF13) [34]. However, since the 1980s, land-use conflicts have progressively
escalated, especially between food production systems, development and conservation
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in customary land and informal settlements in KFR13. Claims to the conservation area
are based on customary land ownership and user rights, power struggles between the
traditional system and the state, and entitlements based on historical or ancestral land
ownership [35]. As the area’s population increases, settlements are expanding, and demand
for fertile land has put significant pressure on the forest reserve.
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Figure 1. Location map showing Kalomo District, study villages 1 and 3 in the Chikanta Chiefdom
(Source: modified from [36]).

In this regard, several stakeholders have proposed various land governance models
that facilitate the harmonisation of various interests, including integrated landscape ap-
proaches [36]. National and local stakeholder meetings involving civil society, the state,
traditional leaders, land users and researchers have been convened several times to try
and remodel land-use governance in Kalomo District. For example, in August 2021, the
Centre for International Forest Research (CIFOR) and the Zambian Forestry Department
jointly organised a virtual national stakeholder dialogue attended by 39 participants from
24 organisations, including traditional leaders. In common with earlier participatory meet-
ings, this high-level discussion concluded that there is a need to adopt inclusive governance
approaches to restore landscape functions, improve livelihoods, and provide incentives
and benefit-sharing mechanisms, a departure from the top-down approaches.

Against this background, village-level MSPs engaged in the landscape planning pro-
cess, including a comprehensive analysis of landscape issues and identifying homegrown
strategies to resolve land-use conflicts. Part of the planning process involved negotiat-
ing desired and sustainable future landscapes. The spatial tool employed in this study
enhanced the negotiation processes in two local communities, Habulile (Village 1) and
Siankwembo (Village 3) villages (Figure 1)2.

3.2. Selection of Participants

In the COLANDS project, the communities of Habulile, Mudenda, Mubombo Ulilinyama,
and Siankwembo, four MSPs known as Village Productivity Committees (VPCs), were
purposely sampled. The VPCs are legal village-level MSPs recognised by the state under
the Village Registration Act of 1994 [37]. MSPs were selected based on their land-use mix,
demographic balance, period of existence, and frequency of meetings to deliberate on land-
scape issues. Ultimately, two MSPs were selected from Habulile and Siankwembo villages,
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respectively. The first MSP, multistakeholder platform Village 1 (further abbreviated as
MSP1), is in Habulile village, near the chief’s palace, which is considered the centre of
decision-making power. The second MSP is in Siankwembo village, the oldest village on
state land in a forest reserve. Despite being located on state land where statutory laws
apply, the village manages local affairs via customary governance rules, demonstrating a
typical space of governance contestations.

The village heads, locally known as Sibbuku (literally translated as ‘bookkeeper’), coor-
dinated the identification of eligible participants. The Sibbuku is the leader of the VPCs. The
composition of VPCs includes electable village representatives and traditional leaders. In
most cases, other participants outside the villages are invited, such as government officials,
civil society organisations and the private sector [35]. Participation in the participatory
mapping exercise was voluntary. However, a list of selected participants was cross-checked
with those who had previously attended other village meetings. Suitable participants were
assumed to have extensive knowledge about the landscape, having lived in the area for at
least two years.

The age range for youth in Zambia is undefined and varies depending on activities. In
the villages where the studies were conducted, a male or female under 21 is considered
a youth. This socially accepted definition guided this study. MSP1 had 34 informants,
including women, men, and youths, and 45 in the multistakeholder platform in Village 2
(further abbreviated as MSP2), with a similar composition (Table 1). Farmers’ associations,
women’s groups, youth groups, community-based organisations, elderly people, civic
leaders, local entrepreneurs, and ordinary village locals were all represented.

Table 1. Demographic details of participants in MSPs.

MSP1 MSP2
Demography (no. of respondents)
Gender
Male adults 12 15
Female adults 13 15
Youths (mixed males and females) 10 15

Age in years

Mean 39.5 40.3
Median 32 37
Level of education (%)
Primary 60 53
Secondary 13 19
Tertiary 22 12
None (no formal education) 05 16

Land tenure and access to land (%)
Land ownership

<2 ha 19 51
2-10 ha 70 45
>10 ha 11 4
Wealth distribution (estimates of livestock)
No. of cattle (total) 14,086 8985
No. of goats 22,900 1450
Others (sheep, donkeys, pigs) 321 634

Source: Authors’ field data.

3.3. Data Collection and Materials

This section presents the methods and data types used in this study. Two sets of data
were used: (i) we produced land-cover maps based on satellite images that were utilised
as tools for MSP negotiations on drivers of deforestation and landscape degradation
(Figure 2), and (ii) we analysed the participatory mapping processes to gain insights
into negotiations for inclusive landscape governance in Kalomo District. Negotiation
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processes were analysed through participant observations and transcribing the proceedings
(Section 3.3.3).
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Figure 2. Land-cover types in 1984 and 2020 in the Chief Chikanta’s area where the two villages
are located.

3.3.1. Satellite Data Preparation and Analysis
Dataset

Two Landsat satellite images, the 1984 Landsat 5 Thematic Mapper (TM) and 2020
Landsat 8 Operational Land Imager and Thermal Infrared Sensor (OLI and TIRS), were
used to assess land-cover change (see Appendix A Table A1). The two years were chosen
for two reasons. First, the early 1980s coincided with land-use conflicts around Forest
Reserves involving community members and state institutions, resulting in massive intra-
village migrations that have influenced landscape dynamics. The second reason was the
availability of cloud-free satellite images in both years [38].

Land-Cover Classes and Reference Data

The cloud-based Google Earth Engine was used to analyse the satellite images through
Machine Learning. Following Asubonteng et al. [10], the classification scheme used was based
on descriptions provided by key informants and ground-truthing (Table 2). The main land-
cover types were discussed and agreed upon with key informants familiar with the landscape
and followed the national classification [39]. This was important to ensure stakeholders could
relate to their perceived landscape composition and configurations [10]. The land-cover types
included forest, cropland, rangeland, waterbodies, and built-up /bare area.
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Table 2. Land-cover classes used in the study.

Land-Cover Type Description

Areas with a spatial extent of at least 0.5 hectares, woody
Forest vegetation with a canopy cover of more than 10%,
and a tree height of more than 5 m.
Land actively utilised to grow agricultural crops, such as annual
Cropland and perennial crops that may be irrigated or rain-fed, for
commercial, peasant, and small-scale farms.
Land comprising woodland, rangeland, grasslands, plains,
shrubland and pans in river basins and water channels.
Waterlogged areas formed naturally or artificially, including
Waterbodies perennial and non-perennial streams and rivers,
swamps, lakes, and dam lakes.
Characterised by low and high-intensity infrastructures, exposed
Built-up area/bare land soils, surface areas (roads), wastelands and rock outcrops,
and all probable bare land.

Rangeland

Source: Based on the national land classification dataset [39] and stakeholder interviews.

Studies indicate that reference datasets should represent approximately 0.25% of the
study area [40]. We used Google Earth Engine and JavaScript to process Landsat images
and produce land-cover maps. Google Earth Engine is increasingly used in land-cover
studies (e.g., [41,42]). In this study, we visually inspected high-resolution satellite imagery
and historical data to extract training and validation samples. Guided by the classification
scheme (Table 2), land-cover reference data for each land category in the current image
(2020), cluster sampling was applied. Random sampling was undertaken in each cluster of
given land-cover classes using high-resolution images on the online Google Earth Engine
platform [43]. The allocation of sample points for each class was performed by estimating
the average area of each land-cover class of the cluster [43,44] with sufficient samples across
the different land types of interests to overcome the effects of sampling imbalances [45].
In the forest class, 139 points were sampled, 119 for cropland, 127 for rangeland, 120 for
waterbodies, and 122 for built-up areas. For the 1984 map, 438 reference points were
sampled from archived historical maps produced by the Forest Department and the District
Council’s physical planning department (between 80-90 points in each class). A total of
1065 land-cover sample points in various land-cover types in the study area were collected
for 1984 and 2020. In geospatial data training and validation, the common practice is
allocating more samples to training than validation [45]. For each of the images, the
respective samples were divided into training (70%) and validation (30%) subsets [46].

Image Classification

Landsat images covering the entire area for 1984 and 2020 were accessed and pro-
cessed in the Google Earth Engine environment using JavaScript processing chains to
extract spectral-temporal metrics as predictors for land-cover classification. Google Earth
Engine is a powerful cloud computing platform that provides advanced processing and
visualisation tools while addressing time constraints for processing and data storage ca-
pacity issues [44] and hosts an extensive catalogue of datasets (see [44]). As a first phase,
all images with less than 30% cloud cover were filtered using the mask function (FMASK)
to have cloud and cloud shadow-free image collections as far as possible [47]. The results
were visually evaluated and redefined throughout the masking process until the best result
was reached [48]. The seasonal composites technique was used to extract spectral-temporal
data, with the median reduction to generate cloud-free seasonal composites [49]. South-
ern Zambia’s climate, which is composed of three seasons, namely a rainy-hot season
(December-March), a cold-dry season (April-July) and a hot-dry season (August-October),
guided the process of filtering satellite images. Images from the rainy and cold seasons
were discarded because of the high amounts of clouds. For both 1984 and 2020, images
between September and October were used in this study.
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Using the above land-cover samples, the Random Forest Classifier in Google Earth
Engine was used to train the model on the 1984 and 2020 Landsat images and produce
land-cover maps. This study used 746 representative samples to train the Supervised
Random Forest classifier to generate the land-cover maps for both years.

Accuracy Assessment and Change Detection

Assessing the accuracy of the land-cover map produced from the remotely sensed
product is a widely accepted practice [44]. Accuracy assessment provides information
about the reliability of the maps or any spatial information for use in decision-making
processes. Classification accuracies of the 1984 and 2020 maps were evaluated using
319 reference data in Google Earth Engine.

Three error matrixes were computed based on the classification results. The accuracy
assessments of the 1984 and 2020 land-cover maps were evaluated using the validation
samples (30%) obtained from the visual assessment of raw images in Google Earth Engine.
Classification accuracy for each map was obtained by matching the validation samples
with thematic maps using a confusion matrix, as described by [43]. These comprised the
producer accuracy (PA), which shows the likelihood that a pixel was properly classified in
a particular class, and the Kappa coefficient (K), which is a measure of agreement between
observed and expected values. The classified maps were exported later into QGIS 3.28.0
for change detection and analysis of land-cover transitions using the Semi-Automatic
Classification Plugin [48].

3.3.2. Participatory Mapping Protocol

The participatory protocol presented in this section was used in all MSPs (Table 3).
A two-day MSP meeting, segmented into three sessions, was convened, and the process
lasted approximately 9-12 h. The first session introduced the research aims, deliberated
on the remote sensing maps, and discussed the drivers of landscape change. During this
session, the research team familiarised the participants (men, women, and youths) with
the land-cover classification proposed by key informants, i.e., forest, cropland, rangeland,
waterbodies, and built-up areas. Next, participants compared the land-cover map derived
from the 2020 satellite image with their own knowledge of the area to discuss land-use
issues and drivers of landscape change. These discussions formed a basis to reflect on and
identify priorities for the future consistent with the local context, the problems perceived,
land-use trends in the area, and envisaged resource demands. Finally, they broke up
into focus groups of men, women, and youths to engage in participatory mapping of
desired future landscapes—working in groups to create illustrative maps that identify
the landscape features they hope to realise in the future. Taking 2020 as a base year in
which the research project started, future landscapes were projected until 2040. Other
studies [10,12] suggest a forecasting range between 10-30 years. However, community
members assumed that in 20 years (2040), the current generations would still be ‘available’
to implement land-use strategies proposed in the project. The variables determining the
projected future landscape were based on the participants’ desired mix of land-cover
types to accommodate their main agricultural activities (small-scale subsistence and cash-
crop farming, livestock rearing, conservation farming based on intercropping trees and
crops, and home gardening), water needs, settlement needs, and cultural assets. Variables
underpinning the choice of a 20-year projection period included expected population
growth and migration and settlement patterns, changing food systems, and climate change
impacts. On the second day, participants reconvened to negotiate common concerns
illustrated in respective participatory maps and integrate them into a single common map.
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Table 3. Participatory mapping process in the two MSPs.
2. Diagnosis of 3. Participatory Land-Use 4. Collective
Stages 1. Preparatory Phase Drivers of Land Use Mapping in Focus Groups Participatory Map
Researchers prepare remote
sensing maps. This follows Participants identify drivers of Sketch mapping in various Participatory sketching of
o study area verifications with landscape change by pping desired future scenarios
Activities a . - focus groups (men, women, s
key stakeholders # and interpreting land-cover maps and youths) with inputs from all maps
ground-truthing of produced in stage 1. y ’ drafted in the focus groups.
GPS coordinates.
Chief’s representative,
Research team, GIS expert, and .. Groups of men, Vlllagg headmen. apd
Actors village leaders from each MSP MSP participants women and youths selected village participants,
g : involved in stage 2. CBO reps, GIS expert, and
Forestry Department official.
Topo sheet from the Forestry ~ Topo sheet and land-cover maps, Sketch mapping (.)f current Participatory maps and
Tools ) . land cover; identify issues . .
Department and GPS. stationery for writing. discussion notes.
and causes.
. . . Mediation to have equity
Measure of Consultations with local Moderation f:lurlng thg meeting and participation through T
. to allow equitable participation, C - Mediation in MSPs to ensure
degree of leaders and some villagers . participatory mapping in N
. .. . engagement and transparency in balanced participation.
inclusivity conversant with the area. focus groups based on

the discussions.

gender and age.

2 Key stakeholders include personnel from the Physical Planning department at the Ministry of Local Government
and Rural Development, a member of the Council of Elders and two village head persons familiar with the area of
interest. Key: CBO = Community-based organisation, GIS = Geographical information system, GPS = Geographical
positioning system, MSP = Multistakeholder platform. Source: Author compilation based on field data.

To avoid unintentional misinterpretations, several concepts such as ‘negotiations’,
‘land cover’, ‘future landscape’, and ‘governance’ were defined in the Tonga language
(spoken by most participants, including the first author) at the outset of the meeting [49].
The participants were presented with two sets of maps for discussion. The first was a 1968
topographic sheet map acquired from the Forest Department’s provincial office (reference
number FDSP11/04 /2018, scale 1:200,000). The topographic map helped participants to
evaluate important biophysical features and appreciate the dynamics in the area of interest.
After that, remote sensing maps (Section 3.3.1) illustrating landscape statuses in 1984 and
2020 were presented. These were utilised to initiate a discussion on drivers of landscape
change and negotiate a common future landscape scenario. After lengthy discussions, the
participants negotiated what they perceived to be the drivers of landscape change.

The three focus groups in the respective MSPs comprised 9-15 participants segregated
by gender and age. Focus group discussions have a long tradition of being used as a
data-gathering method in conservation and social science research [50]. Compared to
interviews, focus groups provide more flexibility for data collection through interactions
and co-production of meaning to uncover in-depth aspects that would be obscured in
traditional interviews [51]. Given that the study was conducted in a gendered society
with distinct roles for men and women [52], gender and age-segregated focus groups were
necessary to ensure equitable participation. Focus group participants were encouraged
to discuss and contribute to the list of landscape change drivers as they deemed suitable.
They later sketched maps of imagined future landscapes. Grids were developed since
the participatory maps were not drawn to scale, and the envisioned land-use classes
were intuitively assigned ratios (converted into percentages) against the total land-cover
area [10]. Participants in the main meeting analysed maps designed in the focus groups.
All participants were involved in examining each map, and finally, collaboratively adjusted
the focus group maps and reintegrated the negotiated maps into a new collective map
expressing collective views.

3.3.3. Data Analysis

The proximate and underlying drivers of land-cover change, alongside the transcribed
data of negotiation processes from all sessions, were qualitatively analysed using AT-
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LAS.ti 22 using concept analysis and coding to determine the key variables and how they
interacted to produce change.

4. Results

The results are presented in four parts: the first is associated with land-cover dynamics
in Chief Chikanta’s area using remote sensing to help participants visualise the context of
the landscape dynamics between 1984 and 2020 (Section 4.1). The second part presents the
participants’ use of land-cover maps to identify drivers of change (Section 4.2) and relate
those to village-level activities (Section 4.3). The last part presents the deliberations on the
desired future landscapes (Section 4.4).

4.1. Land-Cover Dynamics in Chief Chikanta’s Area
4.1.1. Accuracy Assessments

The 1984 land-cover map had an overall accuracy of 88.8% and a Kappa value of 0.83,
whereas the 2020 map had an overall accuracy of 90.8% and a Kappa coefficient of 0.9.
For 1984, Producer Accuracy for the forest was 99.3%, cropland 88.9%, rangeland 93.4%,
and waterbodies and the built-up area were 100%, respectively. For 2020, the Producer
Accuracy for the forest was 88%, for cropland 100%, for rangeland 92.5%, for waterbodies
86%, and for built-up/bare land 79.1%. The accuracy assessments are indicative that the
classification is reliable for both years.

4.1.2. Land Cover in Chief Chikanta’s Area in 1984 and 2020

In 1984, the entire landscape in Chief Chikanta’s area comprised five predominant
land-cover types of different proportions and spatial extent (Figure 3). The forest, which
comprised Riparian, Miombo, Mopane, and Kalahari woodlands [39], had the highest
proportion, covering 58.5% of the approximate 1754 km? of total land cover. Forest patches
were concentrated along the rivers in the central area extending from the Nanzhila Water
Catchment in the Kalomo Hills Forest reserve (KHR-13) to the north, with some forest
patches on the south of the chiefdom. Cropland accounted for 8% of the total land and
was extensively spread out in the southern part of the chiefdom and some patches dotted
around the forest reserve. Rangeland (including seasonal wetlands) accounted for 24.1%,
which, until now, served as grazing areas for livestock farmers due to the ability of the
rangeland to retain moisture during dry seasons. Although open surface waterbodies were
difficult to detect, the inundating evergreen deciduous forests were indicative of the dense
network of the Nanzhila water system. Waterbodies, including rivers, dambos (permanent
wetlands), ponds, and dam lakes, covered 7.9%. The Kalomo Hills Forest Reserve was
established partly to protect the Nazhila Water Sub-catchment, one of the largest in the
lower Kafue Basin. The built-up area, which includes bare land, village settlements, a road
network, and other infrastructures, accounted for 1.5%.

4.1.3. Land-Cover Change in Chief Chikanta’s Area

Between 1984 and 2020, the area’s spatial distribution and extent of land-cover types
changed, mainly due to village-to-village migrations from the south, central and northern
areas. Small-scale farming activities (crops and livestock) are concentrated in the south and
east of the area. In 1984, the forest took the largest part with 58.5%; cropland covered 8.0%
of the area, rangeland 24.1%, waterbodies (dambos, wetlands, open water) covered 7.9%,
and the built-up area accounted for 1.5%. In 2020, the major land-cover categories were
cropland (29.1%), rangeland (32.9%), and built-up areas (23.5%), while waterbodies (3.3%)
and forest (11.1%) had significantly dropped. Figure 2 compares the land cover in Chief
Chikanta’s area in 1984 with that in 2020, which will be further discussed below.

Table 4 lists the land-cover transitions in the Chikanta landscape between 1984 and
2020, accounting for 1428.8 km? (81.5%). This implies that only 18.5% (325.2 km?) of the
landscape—represented by the total of the bolded diagonal figures in Table 4—remained
unchanged compared to the 1984 land-cover status. Net forest loss in this period amounted
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to 84.1%, predominantly due to conversion to rangeland (33.1%), cropland (28.5%), and
built-up area (22.5%). Intermittent droughts led to some patches of farmland transitioning
to other land uses (8.0%), as some farmers abandoned agriculture and opted for other
activities such as charcoal production. Waterbodies decreased by 7.9%, which could be
attributed to anthropogenic activities causing siltation, hence the marginal gains in forest
cover (12.5%).
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Figure 3. Land-cover maps for 1984 and 2020 for Chief Chikanta’s area, Kalomo District, used to
discuss drivers of landscape change in MSPs.

Between 1984 and 2020, built-up areas reached 412.5 km?, an additional 23.5% com-
pared to 1984. These results corroborate the Kalomo District report [53], showing that
rural infrastructure expansion has significantly increased due to expanding smallholder
farming. In the same period, cropland increased by 29.1% to 510 km?2. Similarly, rangeland
gains from almost all other land uses increased by 33.0%, which could be attributed to
various causes (Section 4.3), including livestock activities that convert forests to savannah
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rangeland. Both the expansion of agriculture and livestock resonate with the government’s
policy to accelerate rural economic growth through food production [54], albeit at the
expense of natural habitats and their biodiversity.

Table 4. Landscape transition in km? and percentage (%) of the total land-use cover.

Land-Cover Types Forest Cropland Rangeland Water-Bodies Built-Up/Bare Total for 1984
Forest 125.42 292.41 339.46 37.74 231.23 1026.26
12.22 28.49 33.08 3.68 22.53 58.51
Cropland 6.90 46.04 42.96 2.08 42.51 140.48
4.91 0.33 30.58 1.48 30.26 8.01
Rangeland 42.63 133.89 140.29 13.06 92.32 422.20
10.10 31.71 33.23 3.09 21.87 24.07
Waterbodies 17.33 30.61 47.65 5.21 38.18 138.99
12.47 22.02 34.29 3.75 27.47 7.92
Built-up /bare 1.73 7.35 8.27 4.71 8.26 26.09
6.64 28.18 31.72 18.04 31.66 1.49
Total for 2020 194.01 510.30 578.64 58.56 412.50 1754.01
11.06 29.09 32.99 3.34 23.52 100.0

Note: The first row indicates land proportions in km? and italicised figures in percentages. Unchanged is the
total of all diagonal figures (bold), which is 325 km? (18.5%), and the total transition is the total for 1984 and 2020
minus the unchanged area (i.e., 1754.01 — 325.5 is 1428.51 km?).

4.2. Drivers of Landscape Change: Participants’ Views

We elicited participants in each MSP to produce a list of drivers of landscape change
that could explain the trends observed in the land-cover maps. Table 5 shows the resulting
25 drivers of landscape change, grouped into six categories, some exacerbating changes
and others slowing them down. These include social and interpersonal, cultural, ecological,
environmental, economic, climate change, and governance-related (organisation, policy,

and legislation) variables.

Table 5. Drivers of land-cover/land-use change.

Aspects of Drivers of Land-Use Change
(Direct and Proximate)

Perception Scores in MSP1

Perception Scores in MSP2

Men Women  Youths Men Women  Youths
1. Social and interpersonal
Lack of trust and legitimacy ++ + ++ + ++ ++
Lack of accountability +++ +++ ++ +++ ++ +++
Population increase + ++ e+
Exclusive participation +++ +++
Gender equality +++ + ++ T+
Migration +++ +++ +++
Corruption in land administration + +++ +++ +++ +++ +++
2. Cultural aspects
Lack of respect for traditional rules and norms +++ ++ + +
Degradation of Malende (sacred forests) ++
3. Ecological/environmental
Increased consumption of ecological services (water) + + +++ ++ +++
Deforestation +++ +++ +++ +++ +++ +++
Animal diseases +++ ++ +++ +++
Climate change (associated with persistent droughts) +++ +++ +++ +++ ++ +++
Floods + ++
Cultivation in watersheds ++ ++ ++ ++
Illegal logging ++ +++ +
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Table 5. Cont.

Aspects of Drivers of Land-Use Change Perception Scores in MSP1 Perception Scores in MSP2

(Direct and Proximate) Men Women Youths Men Women Youths

4. Economic

Increase in food demand ++ ++ 4
Expanding infrastructure +++ +++ ++ +++ + +++
Demand for charcoal (biomass energy) ++ + ++ + ++
Agriculture +++ +++ ++ ++ +++ +++
Overgrazing ++ +++ +++ +++ +++ +++
Lack of off-farm employment + +++ ++ +4++
Demand for non-timber forest products +

5. Governance (Organisation, Policy, and Legislation)

Policy inconsistencies + ++ 44
Unrealistic demands by the leader +
Settlements disputes ++ ++ ++ +++ +++ +++
Poor coordination among government departments ++ + 4+
Partisan politics/interference ++ ++ +

Key: Important driver—+++, Moderately important driver—++, less important driver—+ (empty cell—not
mentioned).

The findings show differences in perceptions of drivers of land-use change by gender,
age, or MSP. Participants explained the drivers based on their memories of lived experi-
ences related to economic, environmental, and social events from the 1980s to 2020. A lack
of trust, legitimacy, and accountability in leaders and corruption were the primary societal
drivers of land-use change, undermining public trust in land administration institutions.
Villagers’ perceived mistrust in the authorities and a lack of legitimacy in decision-making
mechanisms contribute to inequities in access to land, especially for the marginalised. As
a result, some people often disregard local rules governing usage and access to land. For
example, they said cultivation or grazing in wetlands and riverbanks, sacred landscapes,
and increased indiscriminate cutting of trees for charcoal production are forbidden. How-
ever, rule enforcement favours some and does not apply equally. The issue of migration
as a driver of landscape change (between villages and from outside the chiefdom) was
thorny, perhaps because most are migrants. However, the discussions hinted that migration
instigates the demand for additional land for settlements and cropland. The group discus-
sions also identified the effects of economic policies of the 1980s that routed considerable
investment to support agriculture and boosted the demand for land.

Youths in all groups did not identify any cultural aspect, whereas men and women,
especially in MSP2, rated cultural aspects as low. All groups concurred that in addi-
tion to economic factors such as the demand for food, which triggers a triple effect of
overgrazing, demand for cropland, and biomass energy, ecological and environmental
variables, including deforestation and climate change, are crucial in driving landscape
change. Governance-related variables such as poor policy and institutional coordination
in land management between agricultural officers and forest managers contribute to the
failure to offer extension services to address unsustainable practices. Political interference
by politicians was reported to influence the land distribution, thus escalating settlement
disputes, for instance, with regard to the settlements in KHF13.

4.3. Deliberating Landscape Dynamics to Uncover Shared Challenges
4.3.1. MSP1: Habulile Village

In discussing various aspects of landscape transitions presented in the land-cover
maps, participants related their experiences to some past and current social and environ-
mental events. Initially, the discussions were amicable, with no disagreements emerging,
even though males predominated the main meeting, as youths were conspicuously silent
(probably for cultural reasons). Eventually, discussions became heated, especially in focus
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group discussions. Gender, age, knowledge of the area, and social status all influenced
how the maps were interpreted.

The elderly participants (>50 years old) recounted the effects of some historical en-
vironmental events and the impacts on the landscape, notably the devastating three-year
drought of 1992-1994. They attributed droughts to deforestation and lacking respect for
sacred landscapes (locally called Malende, the rain gods). The environmental and socioeco-
nomic impacts of droughts have reportedly put immense pressure on the forest reserve,
rivers, and wetlands. For instance, due to low pasture availability and poor crop harvests,
most households eventually resorted to harvesting non-timber forest products for food
and charcoal production. Following such experiences, all participants identified pasture
management as a common concern. Among some measures to help manage communal
pastures, participants proposed strengthening local rules to regulate grazing regimes on
communal pastureland.

Participants debated unplanned settlements and the need for a systematic land alloca-
tion approach. They also concurred with the youths’ proposal that the higher hierarchy
officials in the customary administration should be engaged in holding local village leaders
accountable for land allocation. This referred to large parcels of land allocated to the
so-called ‘immigrants’ for cropland and settlement. They agreed that settlements had
grown exponentially in the last three decades, particularly near the chief’s palace and
towards the forest reserve. Similarly, between 1984 and 2020, participants echoed that
the land resource had been under pressure, with cropland and pastureland increasing to
almost their full carrying capacity. Accordingly, this was triggered by enhanced agricultural
production methods (using animal draught power, tractors, and fertilisers). As a result,
public and private institutions have gradually increased their investments in infrastructure
development, such as schools, health facilities, telecommunications, energy transmission
infrastructure, agricultural commodities storage facilities and road networks.

In discussing natural resource governance issues, female participants noted that
previous efforts to negotiate land uses were characterised by insufficient stakeholder
participation regarding land access and resource rights. Similarly, the male group voiced
concerns that village stakeholders are rarely included in the formulation of local area
plans (LAPs) that feed into integrated development plans (IDPs) at the district level [they
referred to the IDP and chiefdom’s master plan of the 1970s]. Youth and women’s groups
reiterated that while they had not come across any Local Area Plan, “a land-use map
that includes our collective aspirations is essential” (MSP1, October 2021). In concluding
the discussions, all groups identified the need for a community forest management plan
to guide the sustainability of their future landscapes. However, men were quick to add
that considering previous initiatives facilitated by conservation NGOs (e.g., the USAID
Community-Based Natural Resources and Sustainable Agriculture (CONASA) project
supporting local communities in resource governance in the 1990s), tree planting was a
‘failed project’ and preferred assisted natural regeneration (prescribed fallow period for
abandoned crop fields). To restore wetland areas, participants reiterated imposing punitive
measures to deter unsustainable grazing behaviour.

4.3.2. MSP2: Siankwembo Village

As in MSP1, the remote sensing maps were evaluated, and participants agreed that a
realistic scenario of landscape transformations was presented. Protracted disagreements
hampered the discussions (main meetings and focus groups) on practically every issue. This
highlighted deep-seated class-based differences—poor vs. the rich, immigrants vs. locals,
and politically connected vs. commoners. This was observed when discussing grazing
land, boundary disputes, and land management issues. Participants engaged in counter-
accusations concerning the reasons for landscape change, while others uncompromisingly
highlighted the impacts of migrants on the social order in the village (mostly from outside
the chiefdom). This referred to the people displaced because of the establishment of the
Kariba Dam who migrated and settled in the area in the 1970s. This group of people is
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considered wealthy in terms of cattle husbandry. To enable successful engagements, the
moderator (a local person selected at the beginning of the meeting) often intervened to
mediate the debates on their perceived differences.

Nevertheless, all participants acknowledged that since 1984, large tracks of forest land
had been converted into cropland and grazing land, viewed as the two most competing
land uses in this village. The youths contended that the massive cropland expansion seen in
the land-cover map for 2020 results from influential farmers who allocate and accumulate
fertile land to themselves, e.g., by opening patches of small fields in various locations and
claiming ownership. They also stated that settlements had expanded, especially along
waterbodies, as moist grass in water areas is suitable for livestock rearing. In the main
meeting, some participants (later identified as large livestock farmers) did not agree with
the rest that livestock impact forest loss and siltation in wetlands. However, women
argued that the so-called wealthy farmers monopolised access to grazing land by corruptly
manipulating the poor to masquerade ownership of livestock to access communal grazing
areas. Women and youths bemoaned that rangeland has replaced once-traditional water
sources (wetlands and streams), and tributaries of Nanzhila River have changed flow
courses downstream. The critical common concern in MSP2 regarded issues of clarifying
access and rights to rangeland, waterbodies, and forest resources.

4.4. Participatory Mapping of Envisioned Landscapes in Focus Groups

In the two MSPs, participatory mapping was carried out in various groups of men,
women, and youths (Figure 4). These maps were eventually debated, and a unified map
was created, aligning all groups’ concerns (Figure 5). The envisioned future was projected
as 2040 based on a 20-year time frame. In both MSPs, participants debated on what
constituted a ‘future’. They agreed that a two-decade forecast was feasible based on
rural life expectancy, rural migration dynamics, and coverage of the area development
plans. Three possible scenarios emerged from this process: agriculture-dominated, forest-
dominated, or grassland-dominated, with preferences differing according to gender and
age, as elaborated below.

Each group envisioned a land-use balance in the future landscape based on their
preferences. In MSP1, men preferred a balance of forests and rangeland (grazing land) and
desired to allocate cropland intercropped with trees (conservation farming). Infrastructure
was envisioned to reduce by restricting ‘newcomers’. They proposed reassigning aban-
doned farms into forested spaces rather than maintaining built-up areas. However, their
male counterparts in MSP2 failed to produce any map as they could not agree on most
issues that required harmonising individual interests. For example, some men preferred
a rangeland-dominated landscape to graze cattle, others favoured a forest-dominated
landscape, and others considered cropland a preferred landscape.

Women'’s preferences in MSP1 were motivated by a desire to improve their land rights
and access. They desired an agriculture-dominated future landscape and forests with
increased space for gardens (to produce vegetables to improve household incomes) and less
rangeland. They environed a future landscape with restored water sources and preferred
to maintain the 2020 status quo of the built-up area. Women in MSP2 aspired to a similar
scenario, although they emphasised a future with sufficient water through activities to
restore wetlands and water flows in streams so that they would not have to travel long
distances to search for water, especially in the dry season.

Youths in MSP1 were concerned about the haphazard planned village layout. They
desired a future that responds to the expected population growth by equitably allocating
sufficient agricultural land to all households. Youths in both MSPs want a future with a grazing
regime that limits the number of cattle that may be maintained based on the carrying capacity
of an individual’s land, allowing some communal grazing area (rangeland) to be reclaimed for
forest regrowth. They anticipated this would decrease cattle disease transmission, which has
been an issue in the area for some time. MSP1 youths, like those in MSP2, envision a future
with less rangeland and more forests by interplanting trees and crops in farmland. Both youth
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groups envision allotting land for a dam to harvest rainwater and serve as a water source to

relieve the demand on the already overused natural water system.
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Figure 4. Participatory maps drawn in the two MSP workshops. MSP1—(A) male group, (B) youth

group, (C) female group. MSP2—(D) female group, (E) youth group.
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Negotiated Mapping of Desired Future Landscapes

Figure 5 depicts the final collaborative, participatory maps to capture common con-
cerns, including issues of grazing land, deforestation, and access to water. In MSP1
(Figure 5A), all participants projected a forest-dominated landscape by implementing
conservation agriculture systems that intercrop trees on the same piece of land to optimise
the forest-cropland ratio. They also anticipate a future with restored natural water sys-
tems by strengthening local land-use rules and restrictions. By 2040, MSP2 participants
(Figure 5B) envisioned a landscape characterised by a balance of cropland and rangeland.
This was a compromise between two main land users, mainly male groups. They all agreed,
however, to work with other stakeholders, including the Forest Department, to redesign the
forest reserve’s current land use to allow for a new model, such as a community-managed
landscape, which would enable them to strengthen controls on any alleged illegalities.
They claimed maintaining the landscape as a forest reserve is no longer attainable under
the current circumstances as it perpetuates contestations between village stakeholders and
state institutions (Forest Department).

B

Figure 5. Combined participatory maps of the envisioned future landscapes in MSP1 (A) and
MSP2 (B). (Note: different colours were used to delineate boundaries of various land-cover types).

5. Discussion

We explored the use of spatial tools as boundary objects in two MSPs in Zambia to
identify common concerns in land-use negotiations. The study addressed three interrelated
questions about how the landscape has changed between 1984 and 2020 and how diverse
land users construct drivers of landscape change. Lastly, we sought to understand how
stakeholders negotiate trade-offs that lead to mapping desired future landscape scenarios
in the context of integrated landscape governance.

Participatory and remote sensing maps have a long history in spatial planning schemes
in various contexts. The underlying assumptions are that spatial tools support inclu-
sive landscape governance by inspiring transparent dialogue and addressing geodata
needs in land-use planning processes [55]. With the renewed call for integrated land-
scape governance that focuses on multistakeholder processes [56], the question remains
how to use these tools more inclusively by broadening the scope and representativity of
stakeholders [23]. Further, inclusive governance paradigms must explore new technologies
that make planning more accessible to illiterate, disabled, and marginalised people [11].
This study aimed to provide insights to address these concerns.

First, we demonstrated that allowing participants living in the landscape to interpret
the remote sensing maps can enhance land managers’” understanding of the local-level
variables contributing to landscape dynamics that would otherwise be difficult to perceive
in remote sensing data. A similar study in Zambia’s rural context sought to understand
the influence of socioeconomic factors on land-use change [57]. However, the present
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study adds empirical detail on the complexity of landscape dynamics, primarily related
to broader socioeconomic issues occurring beyond the study area. The study’s findings
are consistent with the broader regional social and economic developments, revealing
several drivers influencing landscape dynamics since the 1980s [58]. These drivers are
related to the demand for biomass energy, agro-pastoral expansion, infrastructure devel-
opments, and poor governance at the sub-district level. Similarly, the period between
1984 and 2020 corresponds with continued deforestation exacerbated by ecological and
anthropogenic factors such as drought and climate change, although at a much slower
rate due to compensations from regrowth in abandoned agricultural land and a gradual
decline in agro-pastoral activities owing to animal diseases and depressing macroeconomic
activities, as well as improved law enforcement.

Second, the study indicates that remote sensing tools provided a good basis for local
participants to engage in discussions on drivers of landscape change and find common
ground while providing a feedback loop for researchers, resource managers and politicians.
Combining different spatial tools ensured that different knowledge systems co-produced
evidence-based problems and solutions. For instance, although remote sensing maps are
complex, requiring specialised computer software, participatory mapping brings out lived
experiences and knowledge of landscapes. Thus, this study confirms that combining the
two approaches helped strengthen dialogue in the MSPs and contributed to the empower-
ment of those who could have previously been excluded from landscape governance. For
example, we noted during the discussions that participants had fewer arguments about
the state of the landscape as depicted in the spatial maps. In similar ways, land managers
and policymakers may not doubt the remote sensing maps, but the story is incomplete.
Differences in the interpretations and eventual mapping of envisioned future landscapes
are understandable, given that local people hardly have the same priorities, perceptions, or
future desires because their attachment to landscape differs [59].

Third, the application of participatory mapping in the two MSPs helped analyse
the elements of inclusive governance. MSP1 has a long-standing governance practice
in negotiating various local issues. However, inclusiveness in terms of accommodating
diverse perspectives, especially those of women and youths (by men), is still influenced by
local cultures, resulting in decisions lacking legitimacy. We noted that separating groups
based on gender and age helped overcome cultural constraints that Mccall and Dunn [9]
call ‘participatory exclusion’, i.e., being present in the meeting yet not fully able to engage
due to (sociocultural) limitations. In MSP2, social differences, including wealth, gender, and
the historical ‘social divide’ based on the area one hails from (migration issues), hindered
effective engagement in the planning process. Although men could not achieve consensus
in creating a map, their participation in debating the desired future scenario implies that
the process was open to inclusive dialogue, which is the objective of using negotiation
tools. The response from men who could not initially agree to disagree or agree on common
concerns is encouraging. However, we cannot assume arbitrarily that their desire to engage
in a final meeting reflects inclusivity.

Fourth, negotiation during the mapping of future scenarios can sometimes invoke
personal emotions due to differences in attachments to landscapes that reflect personal
feelings and interests [59]. Effective moderation is critical to successfully negotiating desired
future landscapes involving several stakeholders, especially when power imbalances exist.
The most powerful stakeholders sometimes sideline the views of marginalised groups
regarding their desired future. Nevertheless, effective moderation and using spatial tools
allowed the marginalised group to readily communicate their viewpoints by referring to
the boundary object (maps) as the subject rather than focusing on their perspectives.

Based on this study, we can deduce that using spatial tools also poses some potential
risks. To begin with, policymakers may be sceptical about the validity of participatory
spatial tools and may not take them seriously [11,60]. For instance, participatory spatial
tools may obscure power imbalances and hide some actors’ ulterior objectives. This is
because spatial tools are generally used in closed spaces of limited participants [11] whose
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selection process may deliberately exclude potential participants with divergent views.
We also noted that sacred landscapes exist called Malende, but participatory mapping was
challenged due to privacy and confidentially issues surrounding these sacred landscapes.
This implies more attention is needed to the ethical considerations of how to deal with
what is put on a map [61,62]. Finally, participatory spatial tools generally focus on local
processes, keeping telecoupling effects out of sight, such as the ripple effects of global
connectivity in the socioeconomic and environmental networks [63].

In the inclusive landscape governance literature, there is remarkable growth in the
diversity of methods, tools, and applications of theories of spatial tools in land-use man-
agement (see [11]). These developments have methodological implications for this study.
The most often used methods in land-use mapping literature are predicated on theories
from sustainability science, collaborative planning, pragmatic planning and postmodern
methods such as planning approaches that are “open to a diversity and plurality of styles
and ideas” [64,65] (p. 474). Further, there is also a tendency to anchor spatial planning
in geospatial and remote sensing technology to derive biophysical variables [66], while
stakeholder perceptions in participatory mapping of desired future landscapes are at the
margins of research [61,67]. Whereas this study has demonstrated the efficacy of combining
the two approaches, further research is needed to address some limitations of this study.
We focused on two small villages as case studies, implying that the findings should be
interpreted in this specific context, but the methods can be applied more broadly. We
recommend scaling up the combined use of remote sensing and participatory mapping
to the district level to understand landscape dynamics and its governance implications
beyond the village level and promote more inclusive landscape governance.

6. Conclusions

This paper provides insights into the question of how spatial tools can facilitate land-
use negotiations and plan future sustainable landscapes in MSPs based on inclusive and
equitable decision-making.

This paper shows that MSPs, as a form of negotiated governance, require practices that
overcome inequalities and improve trust in participatory planning. We conclude that while
remote sensing can provide a basis for discussing historical trends, participatory mapping
of desired future scenarios potentially triggers a process to identify common concerns and
co-produce actionable priorities. Prior to mapping, the process of identifying problems and
agreeing on land-use priorities initiated a negotiation process of trade-offs and synergies
involving pastureland, water, forestry, and agriculture. We showed that stakeholders in
one MSP ultimately reached a compromise on a draft land-use map, which was widely
regarded as a potential tool for further negotiations with the district land-use planners.
Meanwhile, participants in the second MSP created a common map without consensus due
to deep-seated social-cultural issues such as class-based differences of migration origin and
land-use preferences. The disparity between the two illustrates that the potential of MSPs
for negotiations must be understood in the context of the environmental histories of a place
and within the constraints of place-based institutions rather than being generalised.

Finally, this paper illustrates two issues regarding spatial negotiations in MSPs: first,
the same institutions designed to facilitate negotiations occasionally turn into spaces that
engender resistance to successful negotiation outcomes from some participants, given
differences in power positions and hidden agendas. This can be a source of illegitimacy
and cause failures to implement the plans. Second, MSPs must be inclusive and foster
legitimacy and a collaborative process.

The authors recommend that those steering MSPs stimulate them to evolve from “mere
consultation forums” to “innovative, participatory platforms”, encouraging stakeholders to
engage in genuine negotiation processes that enable alternative outcomes. We contend that
such an approach, supported by spatial tools, is likely to contribute to the implementation
of integrated landscape approaches. Policymakers and land users can use these spatial
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tools as boundary objects in user-focused strategies that engender inclusive stakeholder
participation and ensure legitimate, acceptable, and sustainable outcomes.
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Appendix A

Table A1l. Specification of satellite data used for the Chikanta landscape.

. . Band
Year Filter Dates Image Satellite Combination
1 September 1984-30 LT05/CO1/T1_8
1984 September 2020 DAY_NDVI Landsat 432
1 September 2020-30 LC08/C01/T1_8
2020 September 2020 DAY_TOA Landsat 543

Notes

1

COLANDS (https:/ /www.cifor-icraf.org/colands/, accessed on 16 October 2022) stands for Collaborating to Operationalise
Landscape Approaches for Nature, Development and Sustainability and is an initiative led by the Centre for International
Forestry Research (CIFOR) in cooperation with the University of British Columbia and the University of Amsterdam and local
partners in Ghana, Zambia, and Indonesia (Reed et al. 2020).

Village 2 is part of the COLANDS initiative, of which this study is a part but was not included in this paper as it had no
multistakeholder platform.
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