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Abstract

After decades of calls for more sustainable land use systems, there is still a lack of consensus
on an appropriate way forward, especially for tropical and subtropical agroecosystems.
Land Maxing utilises appropriate, community-based interventions to fortify and maximise
the multiple, long-term benefits and interest flows from investments that rebuild all six
essential capitals of sustainable development (natural, social, human, physical, financial
and political/corporate will) for resource-poor smallholder communities in tropical and
subtropical countries. Land Maxing adds domestication of overlooked indigenous food
tree species, and the commercialization of their marketable products, to existing land
restoration efforts while empowering local communities, enhancing food sovereignty,
and boosting the local economy and overall production. These agroecological and socio-
economic interventions sustainably restore and intensify subsistence agriculture replacing
conventional negative trade-offs with fortifying ‘trade-ons’. Land Maxing is therefore
productive, regenerative, remunerative and transformative for farming communities in
the tropics and sub-tropics. Through the development of resilience at all levels, Land
Maxing uniquely addresses the big global issues of environmental degradation, hunger,
malnutrition, poverty and social injustice, while mitigating climate change and restoring
wildlife habitats. This buffers subsistence farming from population growth and poor
international governance. The Tropical Agricultural Association International is currently
planning a programme to up-scale and out-scale Land Maxing in Africa.

Keywords: agroforestry; agroecology; biodiversity; community engagement; climate
change; marketing and trade; non-timber forest products; policy; tree domestication

1. Introduction
There have been numerous international reports (Rio Earth Summit, 1992; Millen-

nium Ecosytems Assessment, 2005; International Assessment of Agricultural Science and
Technology for Development, 2009), international development goals (UN-SDG/One
Health/African Union Agenda 2063 goals), declarations from policy conventions (the
Malabo Declaration, UNCDD and UNFCCC, Global Biodiversity Framework and UN Paris
Climate Agreement) and international stakeholder conferences (e.g., COP29 for climate
change, COP 19 for biodiversity etc.) indicating the urgency to take effective and authorita-
tive action to change the way we utilize the natural capital of our planet. Likewise, there
have been many wake-up calls urging similar action [1–9]. In response to this urgent need
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for action there are thousands of small not-for-profit projects around the world addressing
local issues, some aggregating into alliances (e.g., Global EverGreening Alliance, Healthy
Planet Alliance, Earth Team, etc.). Many such initiatives are being championed by the
Earthshot Foundation. Notwithstanding these positive initiatives, there are calls to recog-
nize the role of history in the inequality of opportunity [10] and the need for dialogue [11].
However, in contrast to the past, there is a need to recognize that appropriate policies
must also address social and economic issues at different scales, ranging from planetary, to
regional and to local.

2. Issue of Scale
To address the needs of people and planet, policy interventions must meet the require-

ments of multiple scales.

2.1. Planetary Scale

The causes and concerns around land degradation are complex and not always well
recognized. They are often symptoms of wider and more pervasive issues that can be
traced back to governance systems. Typically, these are based on colonial history and
population growth arising from the industrial revolution and globalized export/import
economies. Anthropogenic land degradation is usually associated with reduction or loss
of biological productivity, ecological integrity and/or value to humans. This is especially
true when reliance on natural resources is associated with poverty [12]. As a result, the
world is torn by deforestation, land degradation, hunger, malnutrition, poverty, loss of
wildlife habitat, loss of biodiversity, climate change, zoonotic pandemics, illegal migration
and social injustice.

An examination of how far this damage has progressed has identified that we have now
exceeded six of the nine planetary boundaries [6]. The authors conclude that anthropogenic
impacts on earth systems must therefore be considered in a systemic context to capture
geosphere-biosphere-anthroposphere interactions. Gupta et al. [13] have also reported
the transgression of seven out of eight boundaries required for human dignity and an
escape from poverty. In seeking a solution to these serious anthropogenic failures, a recent
study with UK-based African refugees has examined the complex interactions between the
breakdown of natural, social and human capital that have led to land degradation, climate
change and loss of wildlife habitat, social injustice and conflict, hunger and malnutrition,
disease and ill-health and ultimately to migration [14,15]. The agricultural consequences
of these capital breakdowns have been loss of yield, creating ‘yield gaps’. This loss of
productivity is common in staple food crops [16], in which the actual yield achieved by
farmers can be as low as 15% of potential yield. Yield gaps are also found in cash crops [17]
and even pasture [18]. Furthermore, loss of land cover on watersheds results in erosion
and downstream flooding as well as landslides and silt deposition due to erosion.

The consequence of this complex set of crucially important collapsing capitals is that
farmers in many tropical countries suffer from a lack of access to appropriate infrastructure,
livelihood support and to social justice. Together these in turn result in serious deprivation
of opportunity and hence to their inequality with other members of society. However,
farmers have indicated that they seek local opportunities for income generation and em-
powerment to diversify both their livelihoods and farming systems. Denning [19] thus
sees the requirement for informed, responsive and courageous multi-sectorial leadership
comprising a portfolio of global, regional and national interventions in market infrastruc-
ture, postharvest stewardship, healthy diets and social protection. These are needed to
reduce land degradation, the loss of natural ecosystems and biodiversity loss, greenhouse
gas emissions and critically to increase food availability.
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The big agroecological problems can be traced back to the breakdown of natural
capital—especially forests and woodlands, soils, water and wildlife [20,21]. This is espe-
cially true of farming systems in the tropics where natural capital is severely degraded
by loss of wildlife habitats and biodiversity. This traps small-scale subsistence farmers
in declining staple food production with yields as low as 10–15% of the potential yield
of modern crops—described as ‘land failing’. Land failing also leads to human-wildlife
conflicts in the national parks and other protected areas that have typically been created
independently from farming.

2.2. Development Scale in Tropical and Subtropical Regions

Despite widespread recognition that the Green Revolution has had numerous benefits
for humanity there is also real concern about its undesirable impacts on smallholder
farmers, especially in Africa [22,23]. These reviews recommend a paradigm shift to focus
on the provision of economic development in Africa. However, there are conflicting
interests and disagreements between the income-rich nations and the most impacted
income-poor nations about who should take responsibility for the enormous costs. This
is compounded by a divergence of opinion about ‘what to do’ and ‘how to do it’. The
resulting stalemate and lack of progress in such issues as climate change, hunger and
illegal migration has arisen despite decades of research and development on practices
such as agroforestry and sustainable land use [24,25]. Furthermore, this impasse has been
confused by the development of numerous named initiatives for sustainable multifunctional
land use. Many of these primarily focus on nature-based solutions for environmental
restoration to combat deforestation, land degradation and climate change (Table 1). In
some instances there are additional concerns about the altruistic value of commercial
organizations engaged in the establishment of carbon offsets to compensate for their GHG
emissions. Unfortunately, when taken together, this proliferation of different approaches
and initiatives confuse both advocates for change and to decision makers seeking to find
a way forwards. Furthermore, the initiatives compete for funding and public/policy
recognition, The associated protectionism of these different specific areas of focus also
stagnates public discussion and understanding.

Table 1. Some of the named approaches aimed at sustainable land use and multifunctional
agriculture [14,15,20,26,27].

Multifunctional Agriculture Citation

Agroforestry [20,24,28,29]
Agroecology [30–33]
Regenerative agriculture [34–37]
Permaculture [38,39]
Climate smart agriculture [40–42]
Carbon farming [43,44]
Conservation Agriculture [45–47]
Ecoagriculture [48,49]
EverGreen Agriculture [50,51]
Agriculture diversified by neglected
and underutilized species (NUS) [52–55]

Organic agriculture [56–58]

Despite the international policy inertia, there have been some positive steps due
to national pledges to restore 350 million hectares of degraded land under the Bonn
Challenge—for example, pledges by 34 African countries under the African Forest Restora-
tion Initiative [59]. Typically, this is associated with national governments creating Min-
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istries and Departments with responsibility for land restoration through agroforestry and
other forms of sustainable land use, e.g., India [60] and Mexico [61].

2.3. Local Scale in Communities and on Farms

The challenge facing global society is therefore to find practical and pragmatic ways
to ‘reboot our planet’. One of the big issues is to find ways to generalize the complex set of
often site-specific interacting factors [62,63] in ways that can lead to appropriate responses
by political and corporate decision makers. This is because complex environmental systems
are often intertwined with complex social systems involving governance, community
actions, knowledge systems, power and authority [64,65]. These can also include a range
of different livestock systems.

A study of the social–ecological dynamics of seventeen cases in Africa aimed at
sustainable natural resource restoration and livelihood improvement found varying degrees
of success due to the motivation and capacity of different stakeholders [63]. A highlight
of this study was the need in low-income situations for practices to create incentives for
participation with strengthened partnerships over the long term. Thus, interventions are
needed at different levels of governance to achieve long-term system transformation that
reverse the integration of resource degradation with poverty. The challenge is therefore to
find ways to address these big issues.

Importantly, in contrast to the proposed interventions by the Royal Society [66], which
are dominated by biotechnology, there is now growing recognition of the need for socially
appropriate inputs in the future of food and farming.

For decades, international reports have been concluding that ‘business as usual is
no longer an option’. Despite this there is still a need for a new model to achieve the
much-needed increased investment in the five commonly recognized capitals of sustainable
development (natural, social, human, physical, financial) especially in tropical and subtrop-
ical land use. Hopefully this would then encourage a rebalancing of the political/corporate
will (a sixth capital), which currently is dominated by small-scale high input monocultures
that fail to feed and meet the household needs of subsistence farmers [67].

Described as ‘land sharing and land sparing’ there has been recent international debate
about the need to both regenerate agroecosystems and conserve the biodiversity needed for
ecological functions in degraded and underperforming farmland [32,68]. The philosophy
of ‘land sparing’ involves keeping intensive agriculture separate from the conservation
of natural habitats. On the other hand, ‘land sharing’ seeks farming systems that are
both productive and wildlife-friendly. To progress ‘land sharing’, many slightly different
land restoration approaches have been developed to reduce the environmental impacts of
agricultural practices (Table 1). These approaches are broadly encompassed by the terms
‘agroforestry’, ‘agroecology’ and ‘regenerative agriculture’; all aimed at more sustainable
and restorative approaches to agriculture.

The concept of Land Maxing, in congruence with Bennett [69], emphasises the need to
go beyond the ‘land sparing’ and ‘land sharing’ philosophies and to focus on ways in which
agriculture can additionally improve human well-being [67]. The development of this Land
Maxing concept has been the focus of an award-winning (National Geographic/Buffet
Prize, 2012; UN Equator Prize, 2010; World Future Council award for outstanding practice
in agroecology, 2019) programme in Cameroon since 1994.

3. Cameroon Case Study
The need to address poverty with low-risk interventions that create incentives for

long-term participation and strengthened community partnerships necessitates a new
paradigm for rehabilitation. By seeking new and socially appropriate opportunities for



Sustainability 2025, 17, 5876 5 of 18

income generation, a programme of participatory tree domestication in Cameroon [70–74]
has demonstrated a way forwards based on ‘socially modified’ new tree crops to create
numerous environmental and socio-economic benefits [14,15]. This approach grew from
the recognition that many indigenous trees produce foods and medicines (Figure 1) of day-
to-day importance to local people and that they could be cultivated as new crops. Naturally
adapted candidate species are found in all ecological zones. Indeed, these wild species
are genetically very diverse intra-specifically with great potential to be domesticated. As
new crops they can fortify farming systems while enhancing local livelihoods, generating
income and making food production more sustainable, especially in Africa [27,67].

Figure 1. Some examples of food products from indigenous tropical trees being domesticated
as new crops under the concept of Land Maxing. Species names: (a) Terminalia kaernbachii,
(b) Adansonia digitata, (c) Barringtonia procera. (d) Dacryodes edulis, (e) Vitellaria paradoxa,
(f) Irvingia gabonensis, (g) Allanblackia stuhlmannii, (h) Garcinia kola and (i) Sclerocarya birrea.

The central philosophy underpinning this initiative in Cameroon was based on capac-
ity building at Rural Resource Centres set within the local community [70–78] to develop
village tree nurseries to implement a decentralized, bottom-up, participatory domestication
of indigenous trees [73,79]. The Rural Resource Centres help the communities to become
self-supporting and self-motivating through crucial training in tree propagation and pro-
duction, selection of elite trees as candidates for domestication, product marketing and
community management [73,79]. This role of community capacity building in improved
land use concurs with its importance as recognized by Jahel and Lambin [63]. However, for
real impact such community engagement needs to be linked with government support [80].

Low-tech methods of vegetative propagation appropriate for remote villages without
access to piped water or electricity were used to capture the superior characteristics of
elite trees arising from the very substantial tree-to-tree variation found in wild populations
of indigenous trees [14,15,20]. For example, in Dacryodes edulis, the tree-to-tree variation
in fruit length is 4-fold but goes up to 36-fold for multiple traits such as fruit size and
flavour as indicated by the amount consumers are prepared to pay in the market. These
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socially appropriate low-tech systems promote farmer adoption of tree domestication in
remote communities. This was found to be important for the transfer of technologies to
remote neighbouring communities through farmer-to-farmer interactions. In particular,
these appropriate technologies assisted the scaling up of the domestication initiative and its
expansion to different communities for wider benefits. Interestingly, more recent evidence
indicates that there is similar tree-to-tree variation in biochemical traits such as fatty acid
profiles, medicinal ingredients, etc. This is of great interest for the development of new
markets and new nutraceutical, medicinal, cosmetic and functional food industries [14,15].
Capturing the potential of this variation can be achieved by the identification of market-
oriented Ideotypes to create ‘designer tree’ cultivars for the development of new businesses
and industries for income generation. These are needed to create employment opportunities.
As exemplified by cocoa and coffee, some species with unpalatable raw products only have
crop potential following processing such as fermentation and roasting.

This Cameroon project stands out for its grassroots approach. It focuses on creating
new tree crops that yield traditional and culturally significant food and non-food items for
village consumption. Importantly, the community-based approach uses low technology
techniques within a bottom-up participatory programme in which the farmers themselves
are both the drivers of innovation and the beneficiaries of their work. This self-help
philosophy has been found to promote trust and the ‘buy-in’ of the community and
their wholehearted participation in the creation of new ‘socially modified’ crops. These
create sources of expanding income and enhanced livelihoods that create a cascade of
positive production, environmental and social impacts. Together this combination acts as
a strong incentive for community engagement [14,15,71,74]. Thus, capacity building in
rural communities was fundamental to improving livelihoods from the generation of new
sources of income. This income also allows farmers to improve crop production through
access to labour and agrichemicals. These benefits are especially important for the people
of Africa [67].

Over a period of 12 years, adoption and growth of this programme rose from
20 farmers in 2 villages to 10,000 farmers in 500 villages [14]. Sadly, however, a damaging
civil war has now led to farmers abandoning their farms and fleeing from the countryside.
Nevertheless, the dramatic growth over 12 years does demonstrate that this participatory
domestication of new indigenous tree crops provides a quick, socially appropriate and
relatively cheap entry point into Land Maxing.

The results from Cameroon clearly demonstrated the income generation resulting from
the programme with average farm-gate income rising over 12 years from nearly nothing
to USD 22,000 per community. Much of this income was from tree nursery sales in the
early years. Income was also derived from the development of local businesses in urban
communities. This engaged in both the development of simple equipment for product
drying, grinding and packaging and their use by women’s groups preparing products for
market [81]. The result, interestingly, was that some youths in participating communities
reported that they could now see a future in their home villages rather than migrating to
urban areas in search of employment. It is widely recognized that for farming families
increased household income is crucial for access to better seeds, fertilizers, agrichemicals,
labour and extension services that contribute to staple food crop production. This creates
an incentive for engagement in the programme.

Before the civil war in Cameroon, it became clear that the multiple outputs of the
participatory tree domestication programme were fundamental to closing the yield gaps in
crop production. Consequently, as originally foreseen in 1992 [14,15], the domestication
of culturally important indigenous food trees has become a global initiative applied to a
wider range of species, including fodder trees for livestock [75,77,82–86]. Likewise, there is
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now a focus on medicinal species [87] and the neglected orphan crops that can be grown
together with indigenous trees [53,88].

Due to the loss of Traditional Knowledge with the passage of time, there is some
urgency to advance the domestication of indigenous foods before too much local knowledge
is lost. With this scenario, steps are being taken towards the slower and more costly
centralized approach using modern genetic technologies [85]. These tools are also relevant
to the future targeting of biochemical traits for specific markets/industries [89].

4. ‘Land Maxing’ as a Remunerative Approach to Regenerative and
Productive Subsistence Agriculture

Income generation is crucially important at the value chain: landscape nexus [90]. The
focus of the Cameroon case study on income generation is fundamental to the concept of
Land Maxing for enhanced social and economic benefits from fortified subsistence farming.
Informed by ethnobotany, Land Maxing adds community-based domestication of indigenous tree
species and the commercialisation of their non-timber products to agroecological interventions that
restore soil fertility, biodiversity and ecological resilience. This is aimed at:

• Increasing farm production for food and nutritional security
• Regenerating natural capital for local and global environmental health
• Remunerating farmers and local entrepreneurs by building social, human, physical and finan-

cial capital through new local business developments.

Land Maxing, first reported in 2019 [91], offers an important solution to the very
serious problems facing farmers that arise from the combination of land degradation, social
deprivation and poverty [14,15]. Specifically, it is aimed at maximizing the multiple long-
term benefits and interest flows from community investments to restore natural, social
and human capital in tropical and sub-tropical agriculture and to create new physical and
financial capital supporting economic growth (Figure 2).

 

 
Natural capital Financial capital  Social capital Human capital Physical capital  Political capital  

Figure 2. Schematic diagram of the multiple benefits of investment in ‘Land Maxing’ to restore and
fortify the six capitals of sustainable development through tropical and subtropical agriculture.
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Utilizing appropriate, community-based interventions, Land Maxing enhances land
restoration interventions by adding two components to the often critical first component of
land restoration and diversification (Figure 3):

Figure 3. The contribution of ‘Land Maxing’ to the fortification of some named approaches to
the restoration of degraded land. Photos: Domestication: 1. selection of elite trees, 2. vegetative
propagation, 3. non-mist propagators in village nursery; Commercialization: 1. business opportunities,
2. factory processing, 3. packaged products for market.

(i) The domestication of a wide range of culturally important indigenous food crop
trees, which enhance nutrition and diversify diets. This involves a decentralised
and appropriate horticultural approach implemented at the community level even
in remote areas. The cultivation of these perennial crops further diversifies farming
systems to recreate the ecological niches necessary for above- and below-ground
biodiversity. These are needed to restore the food chains and life cycles important
for the nutrient, carbon and hydrological cycles. This crop diversification with trees
initiates an agroecological succession for improved crop yields and greater food
production so that monocultural food crops can occupy a smaller area of land in the
rural landscape. By reducing the area of cultivated land, it is additionally possible to
restore woody vegetation (e.g., agroforests, forest gardens and dry zone parklands)
for carbon sequestration and wildlife habitat [27] within landscape mosaics.

(ii) The commercialisation of these new indigenous food tree crops through the process-
ing, value-addition and packaging of their products to generate substantial income
and to create new local businesses (Figure 4). Their trade will diversify and stimulate
the rural economy addressing the severe constraints posed by the abject poverty
facing subsistence households. Importantly, this approach also has the potential to
close the yield gaps in staple food and cash cropping systems by generating income
to purchase inputs such as phosphate and potassium fertilizers. These are needed to
restore crop production beyond the level that can be achieved biologically using legu-
minous trees and shrubs. Importantly, this income also allows farmers to purchase
inputs such as casual labour, tools and mechanization, irrigation, etc., and to access
small loan schemes.
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Stages in the marketing and value chain of indigenous tree products. 

(a) Traditional village market  (b) Cottage industry stall  (c) Processed products for formal trade 

Figure 4. Commercialization of the food products from indigenous tropical trees to enhance value
chains: from traditional markets to cottage industries and to new processing industries.

5. The Innovations
To face the current and future challenges of tropical agriculture, the unique and

innovative aspects of Land Maxing are:

1. A comprehensive goal to address the growing environmental risks and global changes
resulting from the decades-long neglect of the interdependent economic, social and
ecological drivers of land degradation and climate change, especially in subsistence
farming. This is achieved through the ecological, social and economic fortification of
interventions such as agroforestry/agroecology and other means of diversifying farm-
ing landscapes for their regenerative and remunerative functions. When adequately
scaled, these benefits can also produce spin-offs for planetary and public health.

2. A ‘big picture’ focus on a highly adaptable generic model to address the complex
interactions underpinning the breakdown of natural, social and human capital. This
is targeted on the key leverage points of farm production failures such as ‘yield gaps’
and declining livelihoods, These issues are both prevalent in many different physical
and socio-economic situations around the tropics and subtropics.

3. A central pillar to introduce and cultivate indigenous food and medicinal trees as
new crops to create farm and off-farm income. These trees are basically wild but
locally appreciated species in tropical ecosystems with huge potential as new crops for
diversified farming systems. These trees have been overlooked by modern agriculture
and should be recognized as the providers of very many of the day-to-day needs of
local people. Furthermore, through expanded local markets and wider trade, physical
and financial capitals arise from investments in new businesses and industries.

4. The initiation of processes for the domestication and cultivation of selected cultivars
of indigenous tree species producing domestically useful and marketable products.
This harnesses the capacity of indigenous trees to initiate an ecological succession in
degraded farmland. This succession is driven by the diversification of the above- and
below-ground niches in an agroecosystem. Importantly, the succession of colonizing
organisms creates functional life cycles and food chains that drive the nutrient, carbon
and hydrological cycles to restore resilience. Neglected orphan crops also diversify
the understorey of agroecosystems. If sufficiently scaled to address the big issues,
there is also potential to influence rainfall patterns through the recreation of biotic
pumps. While this focus is on the cultivation of crops, there is no restriction on the
integration of livestock systems.

5. A genuinely ‘bottom-up’ approach to community-based participatory domestication
of indigenous food trees that creates incentives for community engagement and adop-
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tion in rural development. This can be fostered through farmer-to-farmer exchange.
Subsequently, the highly nutritious, domestically useful and marketable non-timber
tree products can be processed for wider and out-of-season trade. This enhances food
sovereignty by diversifying diets, markets and trade leading to greatly expanded
economic returns from the indigenous foods. Then, the initiation of new ‘in-country’
commercial ventures to process these farm products adds value so promoting the
local economy and reducing reliance on the overseas export of raw materials. In other
words, a shift from globalization towards localization.

6. A community engagement approach based on a philosophy of participatory bottom-
up capacity building for rural development specifically aims to increase food
sovereignty and production while diversifying landscape mosaics, incomes, lifestyles,
household diets and local markets. These farmer-driven changes are then expected to
beneficially impact some of the big global public-goods issues, like climate change,
loss of biodiversity, social injustice, illegal migration, etc.

7. A focus on income generation for better crop husbandry and access to farm inputs
promotes the closure of yield gaps by increased crop production. This allows vital
staple foods to be produced on a smaller area of land so creating space within
existing farmland to establish tree crops that should address both adaptation to, and
mitigation of, climate change and loss of biodiversity.

8. The delinking of agricultural intensification from the so-called ‘inevitable trade-offs’
causing the breakdown of natural, social and human capital. By deliberately address-
ing the apparent trade-offs they in effect can be converted to policy ‘trade-ons’ offering
a future for agrifood systems. By delinking serious environmental and socio-economic
trade-offs from high-input agricultural intensification, Land Maxing concurs with the
CGIAR’s Food Systems Countdown Initiative’ for change in food systems [92]. As
this does not exclude the use of existing technologies, it adds to the returns on the
already large investment in the Green Revolution.

9. The progress along a continuum from land failing to ‘Land Maxing’ (Figure 5). This is
due to its inclusion of income generation, social reform and commercial develop-
ment in subsistence landscapes. Importantly income generation has been recognized
recently as crucially important at the value chain: landscape nexus.

10. The development of a holistic, remunerative and unifying force to integrate and fortify
the numerous named approaches to the development of multifunctional farming in
tropical and subtropical landscapes (Figure 3). By transforming the local economy in
non-industrial countries, it could help to geographically rebalance the global economy.

11. The growing recognition of the importance of a highly adaptable and holistic ap-
proach to addressing the issues found at the nexus of the big global issues such as
climate change, deforestation, land degradation, social deprivation and loss of wildlife
habitat. This offers a more efficient use of international development dollars, one
acceptable to a broad range of stakeholders and donors. Consequently, it provides
an integrating cross-sectoral alternative to the current dominant silo mentality of
international policies on environmental issues.

12. The socio-economic investments in staple, cash crop and livestock fodder systems
to initiate a new and more remunerative paradigm of sustainable agricultural inten-
sification in resource-poor smallholder communities. This is aimed at stimulating
investments in new physical and financial capital for overall growth within a growing
economy (Figure 2) by building on investments in the restoration of natural, social
and human capital.

13. Ultimately, the strength of Land Maxing is its foundation on adaptability and diver-
sity for:
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A. Natural resilience arising from new crops with:

(i) the extensive genetic diversity from wild trees of indigenous species, and
(ii) the creation of extensive and balanced ecological diversity for functional

resilience to environmental shocks.

B. Social resilience arising from:

(i) recognition of ethnic and cultural diversity arising from ethnobotanical and
Traditional Knowledge,

(ii) the satisfaction of community desires for engagement and empowerment
through self-help, and

(iii) income generation for self-sufficiency and enhanced livelihoods.

C. Human resilience arising from the satisfaction of food and nutritional needs arising
from enhanced productivity and better diets.

D. Economic resilience arising from:

(i) need-based demand for expanded markets with business opportunities and
relatively low costs of implementation and crop cultivation,

(ii) expanded community supporting infrastructure.

E. Political resilience based on adoption of wisdom and common sense.
 

Figure 5. Stages along the restoration pathway for degraded farmland to reboot tropical and subtrop-
ical agriculture (modified from: [15]). ($ = source of income generation).

Adding the two Land Maxing steps to land restoration activities (Figure 2) creates
income. This adds remuneration to regeneration so transforming the lives of farming house-
holds in the tropics and sub-tropics. Consequently, it uniquely addresses the big global
issues of environmental degradation, hunger, malnutrition, poverty, social injustice, with
secondary benefits on climate change, and the loss of wildlife habitats. By addressing the
issues that result from population growth, exploitative farming and poor international gov-
ernance, it is foreseen that improved land management will reduce damage to freshwater
and marine habitats from siltation and pollution.

The bottom line in the face of burgeoning population growth is that Land Maxing
shows potential to be a critically important addition to the policy arsenal for global land
restoration and the needs of humankind, especially in the tropics and sub-tropics [67].
With the delivery of multiple benefits for farmers, landowners, communities, trade and
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entrepreneurs this supremacy over natural forest is surprising given that natural forests
used to be considered the ultimate and unattainable goal for sustainable land use.

At the practical level of Development Programmes, the Mission of the Tropical Agricul-
tural Association International (TAAI) (https://taa-international.org (accessed on 20 June
2025)) is to rectify the historically derived inequity in the global economy by finding ways to
help the poorest and most food insecure communities to produce the food and income they
deserve and need. Thus, to test the adaptability of Land Maxing to different environments,
the TAAI is currently planning to implement a Land Maxing Development Programme
(https://taa-international.org/land-maxing-project-introduction/ (accessed on 20 June
2025)). This will add Land Maxing to existing land restoration and/or agroforestry projects
in a number of African countries with very different physical and ethnic conditions.

To support burgeoning human and livestock populations in the tropics and subtropics
this programme will also test the hypothesis that by investing in the first five capitals of
sustainable development it is indeed possible to greatly increase multiple environmental,
social and economic services derived from agricultural land at the community level. It will
also seek to quantify how these services can exceed those from natural forests.

6. Land Maxing’s Holistic Approach Conforms with Recent Thinking
Through its domestication of indigenous trees as new crops, Land Maxing conforms to:

1. The call by World Food Prize Laureates for ‘transformation of annual to perennial
crops, development of new and overlooked crops’ [8].

2. The CGIAR’s ‘Food Systems Countdown Initiative’ (FSCI) for desirable change in
food systems [92]. It highlights governance actions as entry points with emphasis
on interactions between diets, environment, livelihoods, governance and resilience
indicators with the objective of assisting the understanding of different actors when
navigating towards desirable change in food systems. Typically, these interactions
can involve both trade-offs and some synergies. However, to provide entry points
for governance action towards positive change Land Maxing deliberately seeks to
convert the environmental and social ‘trade-offs’ to policy ‘trade-ons’ offering a
better future for agrifood systems [93]. This should help to avoid systemic conflicts
such as environmental degradation and landholder inequality associated with the
intensification of cropping and livestock systems. The FSCI especially recognizes and
highlights the importance of indicators reflecting the importance of livelihoods and
governance and distinguishing between synergies and trade-offs. These important
concepts are now starting to be recognized in national policies—for example, in
Mexico [61].

3. The World Bank’s ‘Recipe for a Livable Planet’, which has a specific focus on the agrifood
system needed to address climate change [94]. There are now numerous calls for
increased attention to add social and economic issues to potential solutions to the big
global environmental issues.

4. China’s Revitalization Policy [95] and its REDD+ programme [96] both concur with
Land Maxing as an effective way to restore degraded landscapes to maximize carbon,
ecological, social and economic benefits while conserving biodiversity and enhancing
the financial stability of farmers. Specifically, China’s Rural Revitalization Policy seeks
to provide policymakers and researchers working on rural development initiatives
with insights in regard to long-term sustainability and climate resilience strategies.
Within this policy, there is support for the importance of using Traditional Knowledge
as part of the domestication of indigenous food crops. This is to improve food and
nutritional security, create new market opportunities for smallholders and promote
economic advancement [95]. The rural development and revitalization policy place

https://taa-international.org
https://taa-international.org/land-maxing-project-introduction/


Sustainability 2025, 17, 5876 13 of 18

particular significance on enhancing synergistic relationships between poverty allevi-
ation, environmental sustainability, food security initiatives, product marketing and
climate resilience. Furthermore, for some time now, the role of wild genetic resources
has been recognized as important to combatting climate change [97].

5. The ten policy steps based on ‘Regenerative Good Growth’ promoting a pathway of
‘nature-based systems’ that rebuild the five renewable capitals [98]. They promote
greater recognition of the impacts of greenhouse gas emissions from industrialized
countries on environmental sustainability to counter the common view that environ-
mental policies come at a cost to economic growth and human welfare.

6. Recognition of the importance of local knowledge for the greater resilience of regener-
ative agriculture to environmental and livelihood pressures [37].

7. In congruence with the UN ‘One Health’ Programme the concept of ‘Land Maxing’ is
unique in that it identifies a new set of crops that have virtually untapped potential as
a source of income and new business specifically for the poorest agricultural commu-
nities in global society [14,15,27,91,93]. The integration of these new indigenous crops
into farming systems represents a highly adaptable, generic fix against the breakdown
of natural, social and human capital, and the formation of new physical and finan-
cial capital. This targets ways that both close the common yield gaps of subsistence
agriculture and enhance livelihoods, well-being, empowerment and social justice.

All this adds up to a unique approach to the practical restoration of natural, social
and human capital and the creation of new physical and financial capital. It is hoped that
this will lead to increased investments in the reshaping and rebalancing of the sixth vital
capital—political and corporate will—to adopt this holistic approach to land restoration
and promote future funding for necessary implementation.

In the last 30 years, since the initiation of indigenous tropical food tree domestica-
tion [14], there has been very considerable adoption and growth of tree domestication
research around the tropics. In Africa, for example, there are over 530 research teams in
34 African countries (see the supplementary data in [85]) working on about 60 indigenous
tree species for the creation of new crops. This is important for the expanded adoption of
Land Maxing. Likewise, there has also been considerable uptake in Africa regarding the
understanding of the role of trees in multifunctional landscapes [99].

However, there are still very few examples of the five globally recognized capitals for
sustainable development being achieved within a single Development Programme. It is
therefore encouraging that the Tropical Agriculture Association International is currently
planning to establish a Development Programme in a number of African countries to
implement Land Maxing with local communities.

7. Conclusions
In a divided and dysfunctional world of ‘haves’ and ‘have-nots’, agriculture has

serious impacts on the global economy and our planet through enormous social disparities
and environmental damage. After decades of uncertainty, we propose a tried and tested
way forwards, for the poorest smallholder farmers. This will be implemented as a ‘proof of
concept’ by the Tropical Agriculture Association International. It is practical, pragmatic and
appropriate to their needs. Importantly it increases agricultural productivity by investing
in the rehabilitation of degraded natural, social and human capitals—and stimulates
investment in new and appropriate physical and financial capitals. Hopefully this will
change the mindsets of international decision makers and create the much needed sixth
capital of political/corporate will to rebalance the global economy and reboot the planetary
environment [14,15,27].
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Uniquely the concept of ‘Land Maxing’ identifies a new set of crops that have virtually
untapped potential as a source of income and new business for the poorest agricultural
communities in global society [14,15,27,91,93]. The integration of these new indigenous
crops into farming systems represents a highly adaptable, generic fix in ways that close the
common yield gaps of subsistence agriculture, enhance livelihoods and well-being, and
empower social justice by investing in capitals needed for sustainable development. But
there is a major caveat: the implementation of Land Maxing must be genuinely ‘bottom-up’
and part of new ‘in-country’ commercial ventures that process raw materials locally for
economic growth.

By simultaneously addressing the multiple, pervasive and highly interactive ‘big
issues’ affecting tropical and subtropical agriculture, Land Maxing consolidates many
of the existing approaches to environmental restoration. This adds resilience to Green
Revolution by delinking the common negative impacts of agricultural intensification on
natural, social and human capital. This supports the evaluation of ‘net outcomes’ as a
means of determining the success of new initiatives [100].

Finally, is it possible to build consensus around the incorporation of traditionally
important indigenous food trees of the tropics and subtropics—the ‘Trees of Life’—into
local farming systems as a keystone to rebuilding the natural, social, human, financial
and physical capital required for a sustainable planet? If so, their products and critical
ecological and social services can provide the very many day-to-day needs of both local
people and wildlife. The achievement of consensus might then create the political and
corporate will—the 6th capital of sustainable development. This dramatic change is needed
to rebalance global governance and reverse the impacts of land degradation on natural
resources, agricultural productivity and community livelihoods. Thus, by decoupling
food production from deforestation, land degradation, poverty and social injustice, Land
Maxing can be expected to add secondary benefits on climate change and wildlife habitat
restoration to the primary benefits on greater food production and better living standards
for millions of poor people. So, perhaps we are on the cusp of reversing agriculture’s
damaging impacts and building a more sustainable planet [101].
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