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ABSTRACT

Achieving social equity in land and forest restoration is a key objective of major international frameworks and commitments,
including the UN Decade on Ecosystem Restoration. Meeting this objective requires consideration of key governance ques-
tions such as who makes decisions about what is restored, where, and how? And how do factors specific to local contexts
influence which decisions are made, and, in turn, the distribution of benefits? Despite the demonstrated importance of
social equity on project outcomes in many natural resource-based fields, there have to date been no assessments of social
equity of farmer-managed natural regeneration (FMNR), an approach used mainly for restoring degraded agricultural
land. Drawing on findings from community-based fieldwork in 2019-2020 in northeastern Ghana, this paper aims to
fill this void. We address the following question: How do historical, socio-ecological, and political processes condition
prospects for social equity in FMNR interventions? Key findings were: 1) Preexisting hierarchies in authority, control, and
access over land and trees shaped decision-making in project design and the potential distribution of benefits from FMNR
2) FMNR, when implemented on farmland, generally aligned with local agroecological practices; but, when implemented
to restore communal lands, it created tensions with local perceptions of equity as well as traditional land and natural
resource management practices, and 3) The FMNR project reflected the continuing salience of dominant political and
environmental discourses, which carry implications for restoring landscapes with FMNR. To support practitioners, we
provide several recommendations for strengthening social equity of FMNR project designs.
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Y Restoration Recap \¢

e To avoid negative trade-offs, FMNR projects should con-
sider social equity from the outset, which means recog-
nizing the varying aspirations of different stakeholders
in the landscape and putting in place processes needed
to overcome contextual inequity and achieve equitable
distributive outcomes.

e Recognizing and strengthening the participation of
diverse local land users in FMNR project designs might
improve restoration outcomes, as demonstrated in other

e Conducting tenure assessments prior to the implemen-
tation of FMNR projects will allow for identifying which
stakeholders in the landscape experience tenure insecu-
rity. Evidence suggests this is important for mitigating
inequitable restoration outcomes.

e If FMNR is paired with enrichment planting due to insuf-
ficient natural regeneration, special attention should be
paid to how tenure regimes condition authority over
land use decision-making and control and access over

natural resource-based fields. tree products.

A chieving social equity in land and forest restoration is
a key objective of major international frameworks and
commitments such as the UN Decade on Ecosystem Res-
toration (2021-2030), Bonn Challenge, and African Forest
Landscape Restoration Initiative (AFR100). The Society for
Ecological Restoration’s guidelines for practitioners simi-
larly emphasize the importance of integrating principles of
equity and social inclusion into the design of restoration
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interventions (Gann et al. 2019). These commitments to
social equity are underpinned by a wide body of research,
particularly in the broad field of community-based natural
resource management. This literature demonstrates the
importance of addressing key governance questions such
as who makes decisions, who benefits, and who loses out
(McDermott and Schreckenberg 2009). As recently high-
lighted by Hajjar et al. (2020), community forestry cases in
which environmental, income, and natural resource rights
outcomes are all positive are relatively rare. Local percep-
tions of social inequity might facilitate resistance to or a
lack of participation in community forestry (Cronkleton
et al. 2012, Baynes et al. 2015, Gross-Camp et al. 2019),
and evidence links the effectiveness of protected area man-
agement to whether local land users feel empowered to
make decisions (Woodley et al. 2012, Oldekop et al. 2016).
Furthermore, natural resource-based interventions are
not implemented in an historical vacuum; rather, they are
embedded within preexisting social norms and relations
of power, which may disproportionately benefit certain
groups at the expense of others (Colfer and Capistrano
2012, Nunan et al. 2018, Libert-Amico and Larson 2020).

Given the long-established concerns about social
equity in the wider natural resource governance litera-
ture (Edmunds and Wollenberg 2003, Ribot 2004), it is
slightly surprising that so little attention has been paid
to social equity of farmer-managed natural regeneration
(FMNR), although a few have identified the gap (Reij and
Winterbottom 2015, Binam et al. 2017). FMNR is a type
of agroforestry based on managing plants arising from re-
sprouting rootstock or from seeds in degraded agricultural
land (Chomba et al 2020). FMNR was developed as a land
restoration approach in the 1980s by Tony Rinaudo, an
NGO practitioner (Tougiani et al. 2009). He sought to sup-
port the natural regeneration of trees and shrubs through
traditional management practices, such as coppicing and
pollarding, in order to address widespread tree loss and the
chronic failures of tree planting interventions in semi-arid
Niger (Rinaudo 2007, Tougiani et al. 2009). As Hansen et al.
(2012) and Binam et al. (2017) note, FMNR, given its focus
on managing and protecting naturally regenerating trees
and shrubs, shares similarities with the traditional agroeco-
logical practices of farmers in the West African parklands,
an agroforestry system based on the deliberate retention of
scattered trees in continuously cropped fields and long-term
fallows (Boffa 1999). While a recent systematic review raises
important questions regarding the attribution of certain
environmental and social outcomes to FMNR (Chomba
et al. 2020), evidence links FMNR to improvements in
carbon sequestration, biodiversity, crop yields, and poverty
alleviation (Reij and Garrity 2016, Bayala et al. 2020), and
it has been credited with restoring seven million hectares
of agricultural land in Niger (Smale et al. 2018).

As FMNR continues to be scaled out across Africa and
south Asia (Moore et al. 2020), implementing organizations
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must grapple with the socio-ecological, political, and his-
torical complexities of intervention contexts, as well as
consider whether FMNR aligns with local understand-
ings of agroecological processes. Providing an empirical
evidence base for why FMNR projects should grapple with
these complexities is particularly important given that, at
least to our knowledge, there have been no assessments of
social equity of FMNR to date. This paper, which reports on
findings from community-based fieldwork in 2019-2020
in northeastern Ghana, therefore aims to fill this void. We
address the following question: How do historical, socio-
ecological, and political processes condition prospects for
social equity in FMNR interventions? By engaging with
this question, we aim to provide useful insights for both
researchers and FMNR practitioners (see also Kandel et al.
2020 for a practice brief). We further aim to contribute to
the expanding literature evidencing why the social and
political dimensions of land and forest restoration deserve
our full attention (Elias et al. 2021, Chazdon et al. 2020a).
This is especially timely given the rush to scale up ecosys-
tem restoration, as encapsulated by the new UN Decade.
The next section provides the historical background to
contemporary land and natural resource governance and
tenure in northern Ghana. Following this we present our
methodology, which includes descriptions of the FMNR
intervention and our study site. We then present our results
and discuss our findings. This is followed by the conclusion,
where we provide several recommendations for practi-
tioners with regard to improving social equity of FMNR.

Historical dimensions

Forestry policy and discourses in northern Ghana

Contemporary natural resource management and gover-
nance in northern Ghana have been shaped by historical
developments, including colonial forestry policies and
dominant environmental discourses. Since the dry forests
of northern Ghana lacked timber considered valuable at
the time (this view has recently changed due to interna-
tional market demand for Pterocarpus erinaceus [African
rosewood] [Dumenu and Bandoh 2016]), colonial forestry
policies differed from those implemented in the south,
where the High Forest ecological zone formed the basis of
the timber industry (Wardell 2020). In the north, colonial
forestry policies were premised on soil and water con-
servation, anti-bush burning, and headwaters protection
(Wardell 2020). Suppressing savanna and agricultural fires,
a preoccupation of colonial administrations across dryland
West Africa, was seen as necessary to preserve dry forest
and prevent the “savannization” of forest in the central Gha-
naian ecological transition zone (Laris and Wardell 2006).

Colonial land and natural resource policies in the north
were heavily influenced by dominant environmental dis-
courses. This included the “deforestation-desiccation”
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narrative (Wardell 2020), of which one school of thought
held that local resource management practices in the dry-
lands degraded the environment to such an extent that des-
iccation was the inevitable outcome. These environmental
discourses shaped key debates over the appropriations of
customary lands. For instance, the 1947 North Mamprusi
Forestry Conference debated evicting and resettling 70,000
people in the densely populated northeast in order to
prevent soil erosion and establish headwaters protection
forest reserves (Wardell et al. 2003). Despite the role of the
colonial state in appropriating customary lands, land and
natural resources remained governed by a combination
of statutory and customary laws, which laid the grounds
for the contemporary context of legal pluralism in Ghana
(Akaateba 2019).

Land and tree tenure in northeastern Ghana

Land tenure in northeastern Ghana is characterized by
the coexistence of plural systems of governance. The 1992
Constitution, which identifies customary land as one
of the legal types of tenure in Ghana (Ubink and Quan
2008), specifies that the allodial title is vested in traditional
authorities, families, or clans. In the northeast, this means
traditional authorities hold (“own”) the land in trust on
behalf of communities. In parts of the region where central-
ized chieftaincy systems historically predominated, chiefs
mediate the allodial title (Akaateba 2019). However, vast
areas of the northeast were first settled by ethnic groups
with decentralized political systems, including the Talensi.
Amongst these ethnic groups, the Tindana or Tengynono
(spiritual custodian of the earth), not the chieftaincy, is the
customary institution most readily identifiable as a tradi-
tional land authority (Konings 1984). While authority and
control over land for these groups was historically based on
first clearance and settlement of land (Millar 2003), colonial
and postcolonial governments have historically supported
the chieftaincy against the Tindana (Konings 1984), creat-
ing tensions between the two traditional authorities (Lund
2008). While there is variation, migrant (“latecomer”)
lineages often cannot contest for the chieftaincy and on
principle cannot mediate the Tindana—the exclusive right
of firstcomers (Lund 2008). Firstcomer lineages often use
the claim of “first to settle” as the basis for restricting the
land use decision-making of latecomers (Lentz 2010).
Usufruct rights, which are based on patrilineal inheri-
tance, are controlled by senior men who manage land on
behalf of their household (Akaateba 2019). Usufructuaries
in the northeast often interpret their land rights in terms
of “ownership” given the wide scope they generally have
for making land management decisions. Another way
people acquire access to land is through secondary rights,
granted either by a usufructuary or allodial rightsholder.
For instance, in northeastern Ghana, where kinship is
based on patrilineality and virilocality (women leave their
natal area upon marriage to live with their husbands),
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women acquire rights to land through their husband
(Fortes 1949). Migrants, including sedentarized pastoralists
(mainly Fulani), and tenant farmers depend on secondary
(leasehold) rights to land. However, the social positioning
of Fulani remains perennially precarious due to pervasive
anti-Fulani sentiment in Ghana (Soeters et al. 2017).

In both customary and statutory systems, governance
of trees often differs from that of land (Fortmann 1985,
Shepherd 1992). In Ghana there are significant ambiguities
with regard to tree tenure (Ministry of Lands & Natural
Resources 2016). For instance, while all trees and forests are
formally vested in the president, who holds them in trust
for communities, there are no legal provisions stipulating
how non-timber forest products (NTFPs) are governed
(Ministry of Lands and Natural Resources 2016). Gover-
nance of trees in the northeast has historically been based
on customary arrangements (Millar 2003).

Methods
Study area

Our fieldwork took place in Talensi district, located in the
semi-arid Guinea-Sudanian zone of northeastern Ghana
(Kansanga et al. 2019). Talensi is one of 11 districts in the
administrative Upper East Region, of which the regional
capital is Bolgatanga (Figure 1). There are two distinct
seasons in northeastern Ghana: a rainy season (May to
October) and a dry season (November to April). Average
annual rainfall in Talensi is approximately 950mm (Min-
istry of Local Government and Rural Development 2017).
Soils are largely shallow, containing low levels of organic
matter content (Kansanga et al. 2019). Talensi district
is comprised mainly of the Talensi, a sedentary farming
ethnic group, who, along with the Gurensi and Nabdams
(both minority ethnic groups in the district), are referred
to as “Frafra’, a referent to their shared ethno-linguistic
heritage (Hart 1971).

Livelihoods in northeastern Ghana are based largely
on crop-livestock production, NTFPs, artisanal mining,
wage labor at mining concessions, and labor migration
to southern Ghana. In common with agricultural areas
across the Sudano-Sahelian belt of West Africa, smallholder
farmers in the northeast have historically managed their
agricultural lands as parklands (Boffa 1999). Common
parkland tree species in the northeast include Vitellaria
paradoxa (shea) and Parkia biglobosa (African locust bean)
(Wardell et al. 2003). Farmers often maintain two or three
farms, including village-level plots, which are continuously
cropped and may include homegardens; “bush farms” are
fallowed and distal to their home compounds, and riparian
plots are farmed mainly for market-oriented crops such as
dry season vegetables (Wardell et al 2003). Livestock range
freely during the dry season and are tied up in villages
once the planting season begins. Mobile and sedentarized
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pastoralists also herd cattle in the region, particularly for
chiefs and wealthy urban elites (Kuusana and Bukari 2015).

However, in recent decades the agropastoral production
system has undergone significant, interrelated changes,
all of which carry implications for land restoration based
on assisted natural regeneration. These changes include
increased reliance on conventional agro-inputs, such as
mechanical traction (Kansanga et al. 2019), which may
influence how trees are managed on farms (Arnold and
Dewees 1997); shortened or eliminated fallow periods
(Dietz et al. 2004), which influences the potential for natu-
ral regeneration (Lohbeck et al. 2020); cropland expansion
(Kleeman et al. 2017), which has increased competition
over land between farmers and mobile herders (Wardell
etal. 2005); and deforestation, including increased cutting
of V. paradoxa for charcoal production (Lovett 2018). The
deepening commoditization of NTFPs, including of fruit-
bearing exotics and natives such as V. paradoxa (Lovett
2018), is likely to alter tree management practices in the
fallows and woodlands (Boffa 2015).

Theoretical framework

For our analysis of social equity of FMNR, we adapt
the McDermott et al. (2013) multi-dimensional equity
framework (as redrawn by Pascual et al. 2014), which was
designed for use in the context of the changing value of
ecosystem services and has been applied to the analysis
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of payment for ecosystem services schemes (Pascual et al.
2014) as well as REDD+ initiatives (Chomba et al. 2016).
This framework (Figure 2) is particularly suited to our
study because of its emphasis on “contextual equity,” which
refers to “the uneven playing field” that is “created by
the pre-existing political, economic and social conditions
under which people engage in and benefit from resource
distributions—and which limit or enable their capacity to
do both” (McDermott et al. 2013). The concept of contex-
tual equity aligns with our focus on how socio-ecological,
political, and historical processes condition prospects for
social equity of FMNR. In this framework, contextual
equity conditions the distributive (how benefits, costs, and
risks are distributed), procedural (the decision-making
processes that lead to resource allocation), and recognition
(respect for plural knowledge systems, values, norms, and
rights of all stakeholders) dimensions of equity. Combin-
ing several components of the original McDermott et al.
(2013) framework, our framework further highlights the
need to consider who (if anyone) frames equity in the
context of FMNR, underscoring that what constitutes
equity may differ depending on the scale or stakeholders
being considered.

FMNR intervention

In 2009, the international NGO, World Vision, piloted
FMNR in nine communities in Talensi district (Weston
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Who frames equity in FMNR?

et al. 2013), and then scaled it out across northern Ghana
(World Vision Australia 2019). The aim of the interven-
tion was to address deforestation, land degradation, and
the effects of climate change on issues such as food secu-
rity (Weston et al. 2013). In each community, 20 farmers
were selected to serve in an FMNR Group and another
20 served as Fire Volunteers, tasked with preventing and
extinguishing bush fires in their communities (Weston
etal. 2013). FMNR Group members were trained in FMNR
to support on-farm adoption and knowledge sharing in
their communities. The training occurred on community
FMNR sites, which typically consisted of degraded land
or woodland and were created based on an agreement
between the NGO and community stakeholders. These
stakeholders included the chief, district assemblyman,
and senior men from household(s) which consented to
their household land being converted into a community
FMNR site and henceforth governed as a common property
resource. Based on key informant accounts and our own
observations, the sites ranged from approximately 0.5 to
40 hectares. Along with serving as training and demon-
stration grounds, the community FMNR sites were also
supposed to be managed with FMNR by the FMNR and
Fire Volunteer Group members. The aim was for these vol-
unteers to use FMNR to turn these sites into “community
forests” (Weston et al. 2013). Natural resource by-laws,
supported by the chief, were created in each community
and included prohibitions against burning village land
(for any purpose) and cutting wet or dry trees on the
community FMNR sites. The community sites were also
intended to serve as a woodlots, with the pruned branches
serving as a sustainable source of wood-fuel for households
(Weston et al. 2013).
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Study design, data collection, and analysis

The study consisted of three phases of qualitative data col-
lection and analysis (see Table 1). Throughout the entire
study each field team member (excluding the interpret-
ers) practiced participation observation, based on an
ethnographic research approach (Bernard 2000), which
consisted of recording field observations and informal
conversations with participants in field notebooks. Ethi-
cal approval was received from internal review boards at
the University of Ghana and University of Southampton.
Talensi was selected as the study district because it had the
longest history of FMNR implementation by an NGO in
northern Ghana (Weston et al. 2013). A main criterion for
community selection was that an FMNR project had been
implemented in the community (see Table 2 for charac-
terizations of all three study communities). Community
data collection occurred on village farms, bush farms,
community FMNR sites, and in fallows.

First phase of data collection

In May 2019, we held a meeting with World Vision at their
Talensi office to learn more about the aims and scope of
the FMNR project. We then conducted interviews with
key informants (n = 23), including government officials,
technical experts in landscape restoration, and research-
ers. Interviewees were asked about their perspectives on
FMNR, land use change, and land and natural resource
management and governance in northern Ghana. We also
acquired entry into Duusi, one of three study communities
(along with Namoligo and Winkogo, Figure 1). As part
of scoping in Duusi we conducted a community-scale
transect walk, on-farm transect walks (n = 3), and focus
group discussions (n = 3). These activities were conducted
to develop an understanding of livelihoods, local ecological
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Table 1. Description and sample size for each data collection tool, together with information on where and during
which research phase(s) each tool was used.

Data Collection Tool

Sample

Location(s)

Study Phases

Key informant interviews with
experts, male Fulani pastoralists,
and traditional authorities

Focus group discussions (based on
natural resource mapping, histori-
cal timelines, and PGIS mapping
protocols)

On-farm transect walks (house-
hold system diagrams)

Community transect walks

Semi-structured interviews

Semi-structured interviews
(second round interviews with
community participants using
proportional piling protocol)

Semi-structured interviews (third
round interviews with community
participants using on-farm tran-
sect protocol)

Informal conversations

Participant observation

n = 26 (members of govern-
ment, NGOs, community-based
organizations, research institutes,
academia, a private company, a
male elder from a Tindana lineage,
elders, and Chief of Winkogo)

n = 12 (three each of female-only;
male-only; and younger people-
only, which included a mix of
young men and women)

n=3

n = 3 (one in each study site)

n =78 (42 men, 36 women, of
which 13 were between 18-35
years of age)

n =21 (12 men and nine women,
of which four were between
18-35 years of age)

(n =9, seven men and two
women, of which three were
between 18-35 years of age)

Community members and key
informants

Field-based observations during
on-farm interviews and focus
group discussions, recorded daily
in field notes; overt observation of
FMNR Group pruning session at a
community FMNR site

Government, NGO, and research
institute offices; Cafés in Tamale

and Bolgatanga; communities in
Talensi district

Duusi, Namoligo, and Winkogo

Duusi
Duusi, Namoligo, and Winkogo

Duusi, Namoligo, and Winkogo

Duusi, Namoligo, and Winkogo

Duusi, Namoligo, and Winkogo

Duusi, Namoligo, and Winkogo;
district and regional government
offices

Duusi, Namoligo, and Winkogo

Phases 1, 2, and 3

Phases 1 and 3

Phases 1

Phase 1 and 2
Phase 2

Phase 3

Phase 3

Phases 1, 2, and 3

Phases 1, 2, and 3

Table 2. Study site communities in Talensi district with information on initial dates of FMNR implementation, site
characterizations, and a brief characterization of livelihood bases for each community.

Initial Date of FMNR

Community  Implementation Site Characterization Livelihood Base

Namoligo 2009 Rural Farming, livestock production, mining at the nearby conces-
sions, small-scale artisanal mining, shea production, labor
migration to towns in southern Ghana

Winkogo 2015 Peri-urban Farming (including dry season vegetable farming), livestock
production, basket weaving, shea production, trade and infor-
mal wage labor in Bolgatanga Town, labor migration to towns
in southern Ghana

Duusi 2018 Very rural Farming, livestock production, shea processing, small-scale

artisanal mining, shea production, labor migration to towns in
southern Ghana
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knowledge, land and natural resource management, and
local perceptions of land use change in Talensi. As with
all focus group discussions conducted during this study,
groups were separated into male-only, female-only, and
youth-only (18-35 years of age, based on the African
Union definition for youth) groups in order to capture any
social differences in perspectives. Scoping informed the
development of our semi-structured interview protocol,
implemented in all three communities during the second
phase of fieldwork.

Second phase of data collection

In June-July 2019, semi-structured interviews (n = 78, 42
men and 36 women, of which 13 were youth) were con-
ducted across the three study communities and focused
principally on understanding farmers’ livelihoods and
their perceptions regarding the benefits and trade-offs of
practicing FMNR. We purposefully sampled members of
the NGO-established FMNR and Fire Volunteer groups (n
=47, which included three senior men who allocated land
for the community FMNR sites) and residents not affiliated
with the NGO intervention (n = 31). The latter participants
were identified through a snowballing approach, begin-
ning with FMNR group members identifying someone in
the community who was not part of the group. In order
to avoid clustering our participant sample in specific sec-
tions of each community, we made sure, when possible,
to sample farmers from multiple sections of communities,
including sections further removed from primary roads.
We interviewed two sedentarized Fulani pastoralists, both
of whom played active roles in local government-supported
farmer-herder dispute resolution in Talensi. These inter-
views collected data on pastoralist relationships with farm-
ing communities and herding strategies in the region.

Third phase of data collection

In January-February 2020, we conducted follow-up, semi-
structured interviews (n = 21, 12 men and nine women, of
which four were youth) and then third round follow-up
interviews (n = 9, seven men and two women, of which
three were youth) with participants from our community
sample. These interviews were held to deepen our under-
standing of the benefits and trade-offs that participants
perceived from practicing FMNR, as well as to validate
our evolving hypotheses regarding social equity of FMNR.
We also conducted focus group discussions (n = 9), using
participatory GIS mapping, to expand on and validate our
understanding of the local farming system and natural
resource management in Talensi. A semi-structured inter-
view protocol implemented with the Chief of Winkogo, a
senior male from a Tindana lineage, and two senior men
from Duusi and Namoligo collected data mainly on land
and tree tenure. We could not interview the chiefs of Duusi
or Namoligo as new ones had not yet been appointed fol-
lowing the deaths of previous incumbents.
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Data analysis

All qualitative data were analyzed in NVivo 12 (QSR 2020),
using open and deductive coding approaches (Bernard
and Ryan 2010). As a multi-phased, qualitative study,
data were analyzed concurrent with and following each
phase (Bryman 2012). These data analysis approaches,
which occurred in conjunction with our analysis of sec-
ondary literature, allowed for emergent themes to develop.
Deductive coding of data allowed for targeted analysis of
social equity relevant themes. Given the sensitivity of the
community-level data under analysis in this paper, we
at times withhold identifiers such as location to prevent
attribution of politically sensitive views or opinions to
specific individuals.

Results and Discussion

Assessing social equity of FMNR

We organize the following two sections based on where
FMNR was being practiced: farmland and the community
FMNR sites. The third section assesses how dominant
political and environmental discourses shaped partici-
pation in the FMNR intervention as well as its ecologi-
cal rationale. Our analysis underscores how contextual
equity conditions distributive, procedural, and recognition
dimensions of equity.

Restoring degraded farmland with FMNR

Research attributes to FMNR many restoration benefits for
farmland (Reij and Garrity 2016, Bayala et al. 2020). How-
ever, we found that the potential for farmers to experience
benefits of FMNR on-farm were socially differentiated and
based largely on preexisting patterns of control over and
access to naturally regenerating trees and shrubs. These
social differences, which demonstrated how traditional tree
and land tenure historically and contemporarily structured
levels of land and natural resource authority, control, and
access in northern Ghana (Poudyal 2011, Boffa 2015), were
also conditioned by the spatial dimensions of the Talensi
farming system.

The historical, socio-ecological, and political context
of tree management was demonstrated by P. biglobosa,
which produces a commercially valuable pod and is also
a critical source of dry season nutrition. We found that
traditional authorities, either the Tindana or chieftaincy,
often controlled harvest rights to P. biglobosa. A key infor-
mant from a Tindana lineage directly attributed the historic
political power of the Tindana in Talensi to its control
over P. biglobosa, although he specified that in decades
past most harvesting occurred in the bush—land now
permanently settled and farmed. This finding mirrors those
of Schreckenberg (1999) in Benin and Poudyal (2011) in
northern Ghana who found that chiefs and sub-chiefs
maintain harvest rights to P. biglobosa. Poudyal (2011)
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concluded that the inability of other farmers to benefit from
P, biglobosa disincentivizes them from retaining seedlings
on their farms and is possibly hastening the decline of
P. biglobosa in the landscape. Research elsewhere in West
Africa further demonstrates that attention should be paid
to howlocal level resource hierarchies may create different
social outcomes regarding who can benefit from the natural
regeneration of specific tree species (Augusseau et al. 2006,
Brottem 2011, Pehou et al. 2020).

We found that assessing where FMNR is being imple-
mented, as well as changes within the local agroecological
context, were important since social equity outcomes might
be spatially differentiated. For example, from the perspec-
tive of some participants, bush farms were critical areas for
FMNR because they were not continuously cropped and
therefore allowed for more natural regeneration. Their
perspective is supported by ecological evidence, which
shows that most natural regeneration in the parklands
occurs on bush farms and in fallows (Schreckenberg 1999,
Bofta 2015). Given that cultivation rights to non-lineage
bush farms in Talensi are based on leasehold agreements,
inequities in access to the most economically valuable
tree products were common. For example, in one case in
Duusi, the tenant farmer was allowed to cultivate the land
but prohibited from accessing any tree products, except for
medicinals, which were governed as a common resource
when used for domestic purposes in Talensi. In another
case from Duusi, the tenant farmer could access fruit but
not V. paradoxa nuts for domestic consumption or com-
mercial production. As we learned from our youth-only
and women-only focus groups, women and younger people
relied in particular on bush farm cultivation since they
experienced reduced access to village land for cropping.
Women and youth, along with latecomers, therefore might
be less likely to benefit from FMNR. As croplands expand
and fallows decline—or are eliminated altogether— FMNR
might be more suitable on bush farms (Binam et al. 2017),
which therefore requires attention to spatially differentiated
control over and access to naturally regenerating trees and
shrubs for secondary rightsholders.

Along with gender, generation, and residence status, we
found that class dimensions, specifically landholding and
access to capital, conditioned who benefits from FMNR.
For instance, large landholders might benefit more from
FMNR because their landholdings are more likely to retain
fallows (Binam et al. 2017, Iiyama et al. 2017), as we found
to be the case with the three senior men who allocated land
for community FMNR sites in Duusi and Namoligo. Across
our study sites, multiple participants (n = 13) indicated they
could not practice FMNR due to the absence of living root-
stock in their fields. This was a problem most common for
those managing smaller landholdings or plots in villages,
which was more likely the case for women and youth. In
continuously cropped village fields, natural regeneration
is more dependent on rates of seed dispersal (Lohbeck
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et al. 2020). However, if FMNR is used to promote the
regeneration of trees and shrubs from seed, protection
from browsing pressures becomes more important (Arnold
and Dewees 1997). While we observed rudimentary pro-
tection for regenerating seedlings in farmers’ fields and
homegardens (such as mosquito nets supported by poles),
most seedlings deliberately retained in village fields were
unprotected. Purchasing protective material, such as mesh
fencing, requires access to capital and this is likely to favor
senior men, who are more likely wealthier.

Contextual inequities, rooted in traditional land and tree
tenure regimes, might lead to the differential distribution of
benefits from FMNR on-farm. However, many participants
also remarked how their traditional agroecological prac-
tices shared similarities with FMNR on-farm, pointing in
particular to the protection and management components
of the land restoration approach. For instance, a young man
from Namoligo explained how he learned from his father
about how to weed around trees on his farm in order to
protect them from fire, while another farmer referenced
the thinning techniques they traditionally used to manage
shrubs on farms. While FMNR is often characterized as
supporting the natural regeneration of native tree species
(Chomba et al 2020), participants in our study indicated
using FMNR on exotics. Some farmers also reported using
FMNR on trees growing from planted seed or seedling
(both exotics and natives), reflecting changing NTFP pref-
erences in the region. A key principle of FMNR is that it
should be adapted to local knowledge and needs (Tougiani
et al. 2009), and this was generally evident with regard to
FMNR on-farm.

Restoring communal land with FMNR

While mainly used to restore farmland (Chomba et al.
2020), FMNR has also been implemented by NGOs to
restore degraded woodlands and forests in Ghana and
Ethiopia (Brown et al. 2011, Weston et al. 2015). FMNR
in this context therefore shares similarities with assisted
natural regeneration (ANR) (Haglund et al. 2011), which
more often refers to a suite of approaches for regenerat-
ing secondary forests (Chazdon et al. 2020b). As with
FMNR on-farm, we found that opportunities to benefit
from community FMNR were influenced by histori-
cal, socio-ecological, and political dimensions, includ-
ing tenure regimes. Additional inequities, both of which
speak to procedural inequity, surfaced in FMNR project
design. Community FMNR was also fundamentally differ-
ent from FMNR on-farm due to an important distinction:
while FMNR on-farm shared similarities with the tradi-
tional agroecological practices of farmers in our study, the
community FMNR model derived wholly from the NGO
intervention.

We found that an inequitable distribution of benefits
from community FMNR was most likely to emerge because
the sites remained embedded within preexisting land and
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tree tenure arrangements. For example, four research par-
ticipants from one of our study communities indicated
in interviews and informal conversations that the land-
allocating household maintained certain usufruct rights
to the land. This included primary rights to harvesting
V. paradoxa, which, in practice, meant that members of
these households maintained the exclusive right to collect
the V. paradoxa nuts. This contradicted the governance
model promoted by the NGO, which was based on the
principle that upon allocation, the land was to be man-
aged as a common property resource. Furthermore, even
though cultivation was not occurring at any of the com-
munity FMNR sites in our study communities, the four
aforementioned participants stated that the land-allocating
household maintained the right to cultivate the land, and
two of the community FMNR sites had been cultivated in
the past. Three participants (including a member of a land
allocating household) highlighted improvements in soil
fertility as an anticipated or experienced outcome of com-
munity FMNR. None of these three participants explicitly
identified this as problematic or inequitable. However, this
could lead to a scenario where, as observed in the com-
munity forestry literature (Nash and Luttrell 2006), the
land-allocating household(s) and those living closest to
the site derive greater benefit if in the future they reclaim
the lands for cultivation—a possibility perceived by two
participants. This would mean that the cost of restoring
the land was borne by the community even though only a
select few would derive direct benefit.

We further found that the process for selecting com-
munity FMNR sites was shaped by pre-existing hierarches
in authority over land use decision-making. In our study
communities, the community FMNR sites were allocated
either by a household(s) from a firstcomer lineage or from a
household within a lineage that, since it was also one of the
earliest settling lineages, had a special relationship to the
firstcomer lineage. This did not necessarily mean that all
community FMNR sites were located on firstcomer lineage
land. For instance, the section of Winkogo where we did
research was comprised of latecomers and a community
FMNR site was established there. However, according to
the Chief of Winkogo, the decisions to allocate lands for
the community FMNR sites in Winkogo (there were three
in total) were made between him and firstcomer lineages.
These decision-making processes excluded the latecomer
lineages, even though they traced their initial settlement
in the area to several hundred years ago.

Along with traditional authorities, other powerful actors,
including international NGOs and states, make natural
resource decisions which reflect unequal power relations
(Colfer and Capistrano 2012, Libert-Amico and Larson
2020). These decisions might also contradict local percep-
tions of equity and traditional land and natural resource
management practices (Martin et al. 2014, Gross-Camp
et al. 2019). In our study, a general sentiment expressed
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by FMNR group members was that they expected to be
financially compensated for restoring the community
FMNR sites. The material impact of their dissatisfaction
was revealed to us by our field observations, which were
corroborated by the accounts of participants, that FMNR
was used sparingly—if at all—to manage the community
FMNR sites once the NGO project ended. Underscor-
ing the influence of tenure in farmer land management
decision-making, two participants indicated that restoring
communal land with FMNR ran counter to traditional
land management practices as most land managed as a
common was still held by households. Such land remained
under communal management as long as the household
maintaining rights to the land was not actively using it
(such as for farming). These two participants considered
FMNR to be most suitable for managing household farm-
lands, as farmers in these contexts—as opposed to com-
mons—maintained greater control over trees and land use
decision-making and therefore felt more incentivized to
invest individual labor in tree management. The NGO’s
effort to rely on unpaid community labor most closely
paralleled a 1980s initiative in northern Ghana, led by
the government’s Rural Forestry Division, which sought
unpaid community participation in establishing village
woodlots (Wardell 2020). Yet, as woodlots, community
FMNR did not align with the traditional subsistence-based
wood-fuel economy, which relied on rotational coppicing
of species, most common in fallows—such as Piliostigma
and Combretum—and the purchase of charcoal. While
meeting local expectations in land and forest restora-
tion is difficult, especially when they are financially based
(Djenontin et al. 2020), more substantive involvement of
community members in the FMNR project design might
have led to more locally suitable applications of FMNR.

Who frames equity? Thinking
on a landscape scale

Dominant political and environmental discourses shape
patterns of inclusion and exclusion across broad spatial
and temporal scales (Fairhead and Leach 1996, Robbins
2011, Davis 2020). Responding to the question of who
frames equity (Figure 2), we draw on two examples from
our research to consider how political and environmental
discourses influenced the NGO’s FMNR project design
and implementation (see also Hansen et al. 2012). Both
examples also point to the need to think on a landscape
scale, which is salient for FMNR, given the interest in
using the approach for restoring landscapes (Reij and
Winterbottom 2015).

One point of divergence we found pertained to how the
intervention in Talensi underappreciated the complex role
of fire in land and natural resource management. Burn-
ing in mesic savannas is seasonal (Laris et al. 2018), and
farmers in the parklands traditionally use fire to clear land,
including fallows, where tree stumps are commonly left in
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coppice in order to facilitate natural regeneration (Boffa
1999). A recent study found that fire is positively associated
with abundance of regeneration in parkland farm plots
in Burkina Faso and Ghana (Lohbeck et al. 2020). Other
dryland local resource managers, such as pastoralists,
principally use fire to support the regeneration of grassland
(Kratli 2015). However, the FMNR intervention in Talensi
categorically supported fire suppression, based on the
simplistic assumption that fire prevents natural regenera-
tion (Weston et al. 2013). By perpetuating the narrative
of “bush burning,” in which all types of anthropogenic or
natural fire caused degradation, the intervention reinforced
decades-old fire suppression policies rooted in colonial era
science (Amanor 2002). Given the ecologically and politi-
cally complex role of fire in savannas, there are ultimately a
plurality of perspectives regarding its utility for managing
landscapes (Kull 2016).

We found that the lack of participation of pastoralists in
the FMNR intervention further demonstrated the power of
environmental as well as political discourses. Farmer par-
ticipants in our study generally supported the exclusion of
mobile pastoralists from the FMNR intervention, including
by prohibiting their access to natural resources on com-
munity FMNR sites (see also Weston et al. 2013). Some
of these participants, along with key informants, largely
placed the blame for bush fires on mobile pastoralists.
However, pastoralists are key stakeholders in the landscape
and they, like farmers, manage trees and shrubs, albeit
with a focus on maximizing nutrient quality for livestock
fodder (Kratli 2015). According to our interviews with
Fulani pastoralists and key informants, cropland expansion
has decreased available grazing areas, leading to increased
farmer-herder conflict. Fulani in Ghana have historically
been politically marginalized, ethnicized, and criminalized
in a myriad of ways (Tonah 2002). Constitutionally, they are
not recognized as citizens despite some Fulani populations
having been settled in Ghana since the mid-19th century
(Tonah 2002). The marginalization of Fulani in Ghana is
so deeply entrenched that addressing the problem in its
entirety is well beyond the scope of an FMNR intervention.
However, their exclusion from participation in the FMNR
intervention, rooted in historically constituted political and
environmental framings, is socially inequitable and raises
practical concerns for using FMNR to restore landscapes.

Conclusion

This paper drew on empirical evidence from a field study in
northeastern Ghana to assess the social equity implications
of an FMNR intervention. Drawing on the McDermott
et al. (2013) social equity framework, we demonstrated
how contextual inequities may influence FMNR project
outcomes relating to the distribution of benefits, decision-
making, and the recognition of plural and local agroeco-
logical knowledge systems. Our findings demonstrated the
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salience of preexisting hierarchies in authority, control,
and access over land and trees for FMNR projects, as well
as how these hierarchies might be spatially differentiated,
based on the local farming system and agroecological
change. Overall, our findings underscored how historical,
socio-ecological, and political dimensions conditioned
social equity of FMNR outcomes. We underscored inequi-
ties that were specific to the FMNR intervention in Talensi,
including aspects of the community FMNR model and how
pastoralists were largely excluded. This demonstrates that
even in contexts where FMNR shares similarities with tra-
ditional agroecological knowledge and practices—such as
in the West African parklands (Hansen et al 2012, Binam et
al 2017)—inequities might still emerge, depending on how
the FMNR project is designed and implemented. However,
we also noted how distributional inequities rooted in tra-
ditional tree tenure regimes predated the intervention, and
that addressing the historic political marginalization of
pastoralists in Ghana fell outside the sphere of control of
the NGO. Generally, our study contributes to the evidence
base demonstrating that the social and political dimensions
ofland and forest restoration deserve more attention (Elias
etal. 2021, Chazdon et al. 2020a), something particularly
important given the ambitious aims of the UN Decade on
Ecosystem Restoration.

One limitation to this study is that we only present
findings from one case. It will therefore be important to
expand the empirical evidence base in order to assess the
transferability of our conclusions. A second limitation is
that our research was conducted in northeastern Ghana,
part of the West African parklands, where FMNR on-farm
shares similarities with traditional agroforestry practices
(Hansen et al 2012, Binam et al 2017). As FMNR is scaled
out across Africa and south Asia (Francis et al. 2015),
including in areas where components of FMNR might be
less similar to the traditional practices of farmers (Moore
et al. 2020), there might be aspects of our findings that are
less transferrable. However, we feel that our key conclu-
sions, particularly regarding how preexisting, local-level
resource hierarchies conditioned social equity of FMNR,
are likely to be salient elsewhere, as research in other fields
demonstrates the impact of history and politics on envi-
ronmental and development project outcomes (Mansuri
and Rao 2012, Hajjar et al 2020).

To conclude, we offer several recommendations for prac-
titioners, based on our findings. First, in line with earlier
findings in the community forestry literature (McDermott
and Schreckenberg 2009), we argue it is important that
FMNR implementing agencies consider equity from the
outset. This means recognizing the varying aspirations
of different stakeholders in the landscape and putting in
place the processes needed to overcome contextual inequity
and achieve equitable distributive outcomes. Second, in
line with recent calls to make restoration “people-centric”
(van Noordwijk et al. 2020), we recommend recognizing
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and strengthening the participation of diverse local land
users into FMNR project designs. Enhanced participation
oflocal stakeholders might improve restoration outcomes,
as demonstrated in related fields (Woodley et al. 2012,
Oldekop et al. 2016). Third, conducting tenure assessments
prior to implementation will allow for identifying which
stakeholders in the landscape experience tenure insecu-
rity, which evidence suggests is important for mitigating
inequitable restoration outcomes (Mansourian et al. 2014,
Cronkleton et al. 2017, McClain et al. 2020). The tenure
diagnostic proposed by McClain et al. (2020), which was
designed for use in Forest Landscape Restoration, is a
model for such an assessment. Finally, if FMNR is paired
with enrichment planting due to insufficient natural regen-
eration (Chomba et al. 2020), special attention needs to
be paid to how tenure regimes condition control over and
access to tree products, as well as whether planting a tree
constitutes a claim of land authority, as is the case in many
customary tenure systems (Boffa 2015).
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