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Abstract: Despite the economic and social costs of national and international efforts to restore millions
of hectares of deforested and degraded landscapes, results have not met expectations due to land
tenure conflicts, land-use transformation, and top-down decision-making policies. Privatization
of land, expansion of cattle raising, plantations, and urbanization have created an increasingly
competitive land market, dispossessing local communities and threatening forest conservation and
regeneration. In contrast to significant investments in reforestation, natural regrowth, which could
contribute to landscape regeneration, has not been sufficiently promoted by national governments.
This study analyzes socio-ecological and economic vulnerabilities of indigenous and other peasant
communities in the Mexican states of Veracruz, Chiapas, and Morelos related to the inclusion of
natural regeneration in their forest cycles. While these communities are located within protected
areas (Los Tuxtlas Biosphere Reserve, Montes Azules Biosphere Reserve, El Tepozteco National
Park, and Chichinautzin Biological Corridor), various threats and vulnerabilities impede natural
regeneration. Although landscape restoration involves complex political, economic, and social
relationships and decisions by a variety of stakeholders, we focus on communities” vulnerable land
rights and the impacts of privatization on changes in land use and forest conservation. We conclude
that the social, economic, political, and environmental vulnerabilities of the study communities
threaten natural regeneration, and we explore necessary changes for incorporating this process in
landscape restoration.

Keywords: socio-environmental vulnerabilities; land tenure; land market; cattle raising; plantations;
natural regeneration; urbanization

1. Introduction
1.1. Vulnerabilities and Threats to Forest Regrowth

Many international and national initiatives—such as the Bonn Challenge, the 20/20 Ini-
tiative in Latin America and the Caribbean, and the AFR100 Initiative involving 30 African
countries—aim to restore deforested and degraded landscapes. Funders of such initiatives
include governments of countries of the global north; international NGOs (IUCN, WRI,
WWEF); global programs such as REDD+; and increasingly, global corporations claiming
to promote a green economy. Despite economic and social investment, these initiatives
have not achieved their goals of restoring millions of hectares and reducing deforestation
due to a variety of socio-environmental and political factors [1-5]. Heads of environmental
and agricultural ministries involved in these initiatives have blamed this on drought, food
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security crises, and unproductive agricultural practices [6,7], failing to acknowledge the im-
pact of expansion of cattle-raising, agroindustrial plantations, urbanization, and extractive
mining and oil companies. Such industries have created a market for land, dispossessing
indigenous and peasant communities [8-11]. As a result, regeneration in these landscapes
is threatened by communities’ loss of land tenure rights, land tenure conflicts, land market
pressures, commercial plantations, livestock expansion, illegal logging, and top-down
environmental and agricultural policies [9,10,12-16].

Achieving goals of restoring millions of hectares during the UN Decade on Ecosys-
tem Restoration (2021-2030) will not only be very costly but also highly uncertain due
to the opportunity cost of land, land-use change, forest fires, dense human populations
in some regions, rural poverty, biophysical and ecological limitations, and challenges to
food security [5]. Despite investment in reforestation, many national governments and
international institutions have failed to promote landscape regeneration through natural
regrowth [4,5,17], mainly due to its low political impact as compared to that of reforesta-
tion. While agricultural land under transition to forest is likely to recover its structural
properties, species composition, and socio-ecological functions, studies suggest that tran-
sition to mature secondary forest requires at least 50 years, depending on environmental
conditions [18-21]. Natural forest regeneration is part of the cycle of traditional agricultural
systems involving rotation between crops and forest. Until the 1990s, regeneration and
cultivation constituted an integrated system [22-25]. Nevertheless, social, economic, politi-
cal, and environmental vulnerabilities! of indigenous communities, as well as increasing
intensification of land use, have hindered natural regrowth.

The concept of vulnerability is key to understanding the multidimensionality of re-
generation, regrowth, and reforestation, as each of these processes involves environmental,
social, economic, political, and cultural threats. While initially applied to hazards and
disasters [26,27], this concept provides a theoretical framework for understanding people’s
relationships to their environment, taking into account social forces, power relations, insti-
tutions, and cultural values that promote or impede conservation, reforestation, and natural
regeneration. Eleven forms of vulnerability—biological, ecological, physical, economic,
social, political, technical, ideological, cultural, educational, and institutional vulnerability—
have been identified [28], providing a framework for analyzing chains of causality [29]
that foster natural regeneration. Despite these threats and vulnerabilities, forests are re-
generating in many countries, resulting in multi-functional landscapes [1,4,30,31], which
not only provide economic benefits but are also restructuring cultural relationships within
indigenous and peasant communities. Currently, there is a need for national policies to
confront multiple interrelated social, economic, and political threats to natural regeneration
in rural communities [3-5].

In Mexico, the combination of agricultural intensification, expansion of cattle raising,
transformation of land tenure regimes, urbanization fostered by tourism, and top-down
forest policies have contributed to the inhibition of long-term forest regrowth and land-
scape regeneration [15,32]. Initial evaluation indicates that 3,149,631 ha were reforested
throughout Mexico from 2001 to 2015 [33], although long-term monitoring of plant survival
and growth is lacking. However, 3,208,011 ha were deforested during the same period [34].
Considering that only 60% of reforestation lasts more than 10 years, deforestation is win-
ning the battle. Reports on natural regeneration have been sporadic and are not easily
available [35,36].

Understanding rural vulnerabilities and threats—including food insecurity; rural
migration; sale of ejido and communal land?; poverty and socio-economic inequity; and
land-cover change to pasture, commercial monocultures, and urbanization—requires a
multiscale analysis and a multi-situated ethnography [37]. We analyze three case studies to
illustrate vulnerabilities that often result from national policies and globalization through
markets and capital flows, which are common in indigenous Mexican and other peasant
communities. We focus on socio-cultural, economic, and political vulnerabilities and
threats that hinder rural communities with contrasting cultural and political contexts
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and socio-economic pressures from achieving continuous vegetation regrowth and forest
regeneration. While the populations of the three case studies were originally indigenous,
since the 1950s, they have undergone cultural transformations, as many mestizo rural
families have immigrated to these communities and because many community members
have migrated to the US or Canada as temporary or permanent workers.

1.2. The 1992 (Counter) Agrarian Reform: A New Land Market

With Mexico’s 1992 Counter-Agrarian Reform, Article 27 of the Constitution was
reformed. The 1993 Agrarian Law allowed for private ownership and sale of previously col-
lective ejido and communal land [38]. Ejido land had been defined as inalienable, unseizable,
indefeasible, non-transmissible, unrentable, and untaxable. Implementation of the Agrar-
ian Law was gradual for the majority of ejidos in Mexico through the “voluntary” Program
for Certification of Ejido Rights and Titling of Urban Plots (PROCEDE in Spanish), which
promoted demarcation of ejidos and communal land with the supposed aim of providing
legal security to land tenure. This led to modifications in land use and property rights, dis-
integration of peasant cooperatives, and—especially relevant to our study—privatization
of forest land in an effort to liberalize and stimulate the rural economy [32,39-42].

Shortly after the reform was implemented, its social, economic, environmental, and
patrimonial impacts were not fully evident. Despite predictions that privatization signaled
the end of the ejido, most ejidos did not quickly opt for privatization of common-use
land [43]. However, almost 30 years later, it is evident that this counter-reform reversed
the post-revolutionary 1917 constitution, which protected peasant land from open market
competition, preserved continuity of peasant land, and granted the State—rather than
the market—the principal role in regulating economic, political, and social relations of
ejidos and communal landholdings, fomenting their development through loans, technical
assistance, and provision of agricultural inputs [42,44].

As a prerequisite for signing the 1994 North American Free Trade Agreement (NAFTA),
Mexico’s 1992 reform allowed for sale of rural land. While the expected impacts on the
land market have taken longer than predicted, the effects of the sale of ¢jido and communal
land have been recently devastating in some regions. Prior to 1992, ¢jido and communal
lands were occasionally sold despite constitutional stipulations; however, purchasers were
generally from the same ¢jido or communal landholding, and sale was approved by the
communal or ejido commissioner, and in most cases, it had to be approved by the assembly,
thereby providing for community control over land sales.

Until 2010, very few studies addressed changing patterns in forest cover resulting
from the counter-reform. However, some studies of the relationship between land tenure
and landscape changes [15,16,32] have shown that privatized ejidos tend to have more
land being used for agriculture and higher deforestation rates than commonly held ejidos,
many of which have furthermore obtained economic benefits through community forest
management [32,45]. Nevertheless, the type of land tenure per se is less of a driver of
land-use changes than the fragility of institutional arrangements that structure land tenure
and the extent of accumulated vulnerabilities in rural communities.

1.3. Case Studies in Veracruz, Chiapas, and Morelos

The first case is the ¢jido of Tatahuicapan in the municipality of Tatahuicapan de
Juarez of southern Veracruz in the Sierra of Santa Marta, which covers approximately
1500 km? and forms part of the Sierra of Los Tuxtlas (Figure 1). Since pre-Hispanic times,
the population was of Popoluca and Nahua origin, but in the 1950s and 1960s, government
programs brought waves of mestizo migrants from central Veracruz and other regions of
central Mexico [46-48]. The municipality’s 62 villages cover 295.8 km?, with a population
of 16,369 in 2018 [49]. The ejido of Tatahuicapan, founded in 1966, covers 8361 ha.
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Figure 1. Map of the three case studies in Veracruz, Chiapas, and Morelos, Mexico.

Due to the coastal location of the Sierra of Santa Marta; its altitudinal range from sea
level to 1700 masl (including the volcanoes of Santa Marta, San Martin Pajapan, and San
Martin Tuxtla); and its humid tropical climate (annual average precipitation > 4000 mm),
many vegetation types are found, with a predominance of rainforest, cloud forest, and
pine-oak forest in various stages of succession. The convergence of two biogeographical
regions (Neartic and Neotropical) explains its great biological richness and high plant
endemism [50,51]°. For this reason, in 1980, it was declared a Forestry Protection and Wild
Fauna Refuge Zone, and in 1998, the Los Tuxtlas Biosphere Reserve.

Largely due to landless mestizo rural migration, international loans, and low maize
prices, this former agricultural region transitioned to cattle raising [52-54]. In the 1960s,
tropical regions of Mexico, including parts of the states of Veracruz and Chiapas, were
included in federal programs* encouraging peasants from central Mexico to settle and clear
the land. In the 1970s, Interamerican Development Bank programs promoted livestock
raising [46,55,56]. Consequently, cattle raising has become a severe threat to rainforest
conservation [46,57].

The second case is the municipality of Marqués de Comillas in eastern Chiapas
(Figure 1), whose original inhabitants were mainly of Mayan origin. The region was largely
uninhabited until 1967, when the federal government declared over 400,000 ha as a federal
property suitable for colonization [58]. A government program by the Echeverria adminis-
tration (1970-1976) encouraged immigration to occupy Mexico’s southern border region,
catalyzing drastic land-cover change [59,60]. The region’s first ¢jidos were established next
to the Lacantin River, bordering the Montes Azules Biosphere Reserve, established in
1978. The population increased rapidly during the 1970s and 1980s [61], as 10,000 peas-
ants, mainly from southern Mexico, settled the area [60,62,63], converting rainforest to
agricultural land [61].

The municipality (92,242 ha) currently contains 28 localities, of which only 22 are
officially registered [64]. From 2000 to 2020, the population increased from 8580 to 12,892.
According to Mexico’s Social Development Policy Council, 92% of the population falls
under the poverty level, 80% of whom rely on agriculture [65]. The population increase was
the principal driver of deforestation during the settlement period, when forest regrowth
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was nonexistent. In the mid-1980s, Marqués de Comillas was still practically covered by
rainforest [59]. However, during the 1990s, economic factors (e.g., markets) and public pol-
icy spurred environmental changes. An unsuccessful Forestry Management Plan led to the
sale and distribution of common-use land, further deforestation, and forest fragmentation.
The 1994 Program for Direct Agricultural Support (PROCAMPO) provided agricultural
subsidies to farmers cultivating at least five hectares, further accelerating the agricultural
conversion of secondary vegetation and rainforest. Despite these programs, the Montes
Azules Biosphere Reserve still contains Mexico’s largest rainforest.

The third case is the municipality of Tepoztlan in the northern region of the state
of Morelos, consisting of eight communities. Most of its territory is protected by either
the Tepozteco National Park, created in 1937, or the Chichinautzin Biological Corridor,
created in 1988. Tropical dry forest, oak, pine-oak, and pine forests are found along a broad
altitudinal gradient (1230-2350 masl).

The communal land of Tepoztlan, which had been taken over by the Oacalco Hacienda,
was returned to the eight communities in 1929. However, the entire area of 23,800 ha was
given to all comuneros (peasants with legal rights to land), instead of dividing it among each
community, resulting in continual conflict, as decision making and information have been
concentrated in the municipal seat of Tepoztlan. Although the borders of each community
are generally respected, an imbalance of political and economic power arises due to the
lack of independent status for each community. This is the case of Amatlan de Quetzalcéatl,
which consists of 2610 ha and had a population of 1029 in 2010 and 1312 in 2020. Historically,
authorities and individuals from Amatlan have had to negotiate with communal authorities
of Tepoztlan under unequal conditions, and funding from government programs has not
always been clear and equitable. Changes in land tenure in Amatlan must be sanctioned
by the communal commissary of Tepoztldn (which legally represents all communities), as
well as municipal authorities.

During most of the 20th century, peasants of all communities of Tepoztlan cultivated
their land and worked seasonally in sugar plantations, but the introduction of tourism in
the late 1980s significantly transformed the municipal economy.

2. Methods

For several years, the authors have promoted alternative community development
according to the principles of participatory action research. Qualitative data were gathered
regarding community members’ perceptions of ecological, socio-cultural, and economic
transformations related to land-use change.

In Veracruz, from the mid-1990s to 2001, the first author worked with Nahua fami-
lies to transform extensive cattle raising—which began in the 1950s—into holistic cattle
raising, which allows for conservation of patches of successional vegetation and a series of
interconnected biological corridors [46,48,54,66,67]. In June and July of 2019, the author
and a team of students evaluated long-term and more recent vulnerabilities and threats
that communities have faced while trying to conserve the rainforest. For this, 60 structured
interviews of ejido members of Tatahuicapan and 15 open interviews with ejido and munici-
pal authorities, teachers, and elders of the community were carried out. Furthermore, focal
groups with young people were organized to discuss their community’s future.

The second author has worked in the Lacandona region of Chiapas since 2006, al-
though the relationship with local communities was established several decades ago by
a non-governmental organization with which she works. In 2006, she began working
with the farmers through an ecological restoration program following a multiscale per-
spective [68]. On a regional scale, key sites for recovery of biological connectivity were
identified. Priority sites for conservation and restoration were selected in workshops with
ejido members [69]. Finally, on a plot scale, specific restoration plans were designed accord-
ing to site characteristics and the willingness of landowners [70,71]. Interviews were carried
out with 72 farmers on local climate change, rainforest transformation and restoration, and
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management practices. Different restoration strategies were implemented and evaluated
over the years [72,73]. Ecotourism and handcrafts complemented ecological restoration.

The third author began to work in Amatlan in 2011, when a group of comuneros
asked her for advice on establishing a rural nursery and implementing reforestation.
Fieldwork was conducted with a group of undergraduate and master’s students to monitor
reforestation and to carry out surveys of vegetation [74,75] and birds [76]; environmental
education projects [77]; and studies of native species propagation, land-use/land-cover
change [78], and agricultural practices [79]. Based on resulting information, environmental
education and ecotourism materials were developed. Information on agricultural practices
was obtained through interviews with 30 peasants from April 2017 to February 2018.
Focal groups were organized to gather information regarding territorial use and public
policies [80]. Additional interviews were conducted in August 2021 regarding land tenure
rights and community members’ perceptions of abandoned agricultural fields (acahuales)
and reforestation programs in the community.

3. Results
3.1. Can New Land Markets, Natural Regeneration, and Community Political Institutions Coexist
with the 1992 Agrarian Reform?

As a result of the 1992 Agrarian Reform’s modifications of property rights, in recent
years, land sales have increased in the three study areas, impeding natural regeneration of
secondary vegetation.

Shortly after the reform, ejido members of Tatahuicapan were pressing for regulation of
their land, and little land was sold. Nevertheless, land sales have increased as the ejido has
become a commercial center for the Sierra region. In Tatahuicapan, while 486 ejido members
were recorded in 1995 [46], the most recent census recorded 767 members [81]. The majority
of recent members came from the oil-producing cities of Coatzacoalcos and Minatitlan,
Veracruz to raise cattle. Transformation of their plots into pastures has counteracted natural
regeneration and maintenance of biological corridors, threatening remaining patches of
rainforest and temperate forest in Los Tuxtlas Biosphere Reserve.

Ejido land purchase has involved political and socio-environmental transformation of
the ejido. Most recent ejido members do not respect community assembly agreements, nor
do they wish to conserve community forests. The ejido Commissioner (interview, July 2019)
commented on this political transformation:

“People from Coatzacoalcos are buying the land, and now they are the new ejido members.
Huaving money allows them to pay for two or three plots, and they set the price. Formerly,
ejido members were native to here and participated in the assemblies; the majority
participated. Forty or 50 were missing, but up to 400 met. Not anymore; not even a
fourth of them come. That takes away our strength. If we want to fight to defend our
water and our forests, we don’t have the strength anymore, with so many people from
elsewhere who don’t care about our land. They don’t even live here. They just pay a big
sum, so somebody takes care of their cattle, but they rarely come. They just buy the land
as business”.

The Commissioner mentions three processes that threaten forest regeneration and
conservation. First, land purchase by people from outside the ejido raises the price of
land, which, as a result, is increasingly purchased by people from elsewhere. Second, they
purchase land to establish pastures for cattle raising. As they do not raise crops, they fail to
respect the fallow of the agricultural cycle that allows vegetation to recover. Furthermore,
during ejido assemblies, they tend to impose their interests, which do not include forest
or biodiversity conservation. Finally, as the practice of ejido assemblies has declined, local
regulation of land use and forest conservation is not enforced.

Meanwhile, elder ejido members—many of whom are ill and unable to pay wage labor
to replace that of their children who have left the community in search of paid work—face
difficulty in cultivating their land. Additionally, many of their children who have migrated
wish to sell the land. This has led to family conflicts, as those adult children remaining in
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the community still wish to work the land, whether cultivating it or transforming it into
pasture [82]. These factors place pressure on forests.

In Marqués de Comillas, before 1992, while land could only legally be passed on
to a single son, ejido members could not legally sell or rent land. Nonetheless, it was
occasionally sold to other ejido members [83]. However, as of 1992, PROCEDE allowed ejido
members to divide and privatize communal land, thereby dismantling the ejido [44,84].
In 2000, land sales began to increase. Since then, ¢jido land tenure has decreased from
95 to 77% of the community’s land [81]. Land sales have affected resource management,
reducing forest regeneration. Large land extensions purchased by people outside the region
who lack interest in forest conservation have been transformed into extensive pastures.
These large-scale farmers often make arrangements with smaller-scale farmers who lack
capital, rent their land, raise a few cows, and cultivate as little as two of their approximately
20 ha [85]. Aside from regulatory changes, regional markets have also fomented these
larger landholdings, cattle herds, and greater use of agricultural inputs and infrastructure.
The vulnerability of farmers to price fluctuations in regional markets varies according to the
size of their landholding, and small-scale farmers have fewer opportunities to participate
in these markets. While natural regeneration could be promoted on their land, many of
them have rented their land to large-scale cattle raisers.

This phenomenon has led to internal conflicts in the ejidos of Marqués de Comillas.
Due to the removal of the original land market regulations, fragmentation of the remaining
natural ecosystems through sale of land to non-¢jido members impedes decision making in
assemblies regarding communal land use.

Finally, ejido authorities and the organization within the ejido were historically un-
dermined by State control of funds, domination by ejido authorities, and peasants’ de-
pendence on federal subsidies, weakening the collective property regime and impeding
natural-resource management [69]. In this context, some ejido authorities are increas-
ingly bribed to make and implement land-use regulations, determining who receives
government subsidies.

In 2008, the Program for Payment for Environmental Services was implemented in
the region by CONAFOR (Mexico’s National Forestry Commission), CONANP (National
Commission for Natural Protected Areas), and the directors of the Mesoamerican Biological
Corridor. These programs fomented organic farming, agro-silvopastoral systems, eco-
tourism, and community forestry. The Special Program for Conservation, Restoration,
and Sustainable Use of the Lacandon Forest was created in 2010 to protect the region’s
biodiversity through maintenance and restoration of habitat by detaining deforestation,
conserving remaining forest cover, recovering degraded areas, improving soil and water
quality, conserving carbon sinks, and generating income, for example, through coffee
agroforestry systems [86]. While forest regrowth occurred in some areas [83,87], this
program has been strongly criticized for promoting commodification of ecosystem services,
thereby oversimplifying the value of—and separating humans from—nature [83]. There
has been no monitoring of forest regrowth due to natural regeneration.

In Tepoztlan, Morelos, since the increase in tourism in the late 1980s, investors, as
well as individuals from the state capital of Cuernavaca and Mexico City, attracted by the
natural beauty of the landscape, began to purchase land to build weekend homes and
hotels. Land purchase accelerated following the counter-reform, and in the 1990s and the
beginning of the 21st century, public policy prioritized tourism. As a result, the urban
area increased by 97% from 1985 to 2015, and the population increased by 217% from
1980 to 2010 [78,88]. Meanwhile, agriculture declined as many farmers started working in
construction, commerce, and tourism.

In Amatlan, currently fewer than 50 comuneros cultivate crops, usually 1-2 ha per
family. However, the majority of their income is derived from commerce, tourism, and
construction in the community or in Tepoztlan. Migration to Canada for temporary work
has also been a significant source of income since the mid-1970s. Those who practice
agriculture tend to have a greater level of food security and maintain native corn varieties,
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which are highly valued for their food value. Some farmers still plant milpas (intercropping
of maize, beans, squash, and other annual crops), but most plant only corn, and some no
longer plant at all. As one community member states:

“It’s more expensive to produce your own corn than to buy it. The price of maize is low,
and you need to invest a lot of work and money to produce it”.

Since most of the land is within the natural protected area, crop agriculture and cattle
raising are only practiced in regulated zones dominated by patches of tropical dry forest
on plains and gentle slopes. Some farmers expressed concern over the future of agriculture,
as it is not profitable, and few government subsidies are provided. Furthermore, many of
their children no longer work in agriculture.

Most high-quality fields are cultivated each year or left fallow only one or two years,
and thus, regeneration does not occur. Some temporary migrants in Canada and the US
continue to pay relatives and others to cultivate their land, as do a few women residents
who own land, usually through family members. This allows them to maintain their
land rights and provide high-quality corn for their families. However, some rocky former
agricultural land or that with low-quality soil is no longer cultivated and is undergoing
natural regeneration.

Market pressure is increasing on both agricultural and protected land, as well as on
that undergoing natural regeneration. Most land in the town of Tepoztlan has been ceded
to tourism and urbanization, and the land market is now pressuring nearby communities
with natural scenery, such as Amatlan.

3.2. Land-Use Change and Land-Use Competition

Changes in forest cover and land use result from multiple factors, which vary ac-
cording to the socio-economic, cultural, and ecological context. In Mexico, in the past
four decades, more vegetation has been lost in tropical and cloud forests (in some regions,
up to 80% of cover) than in temperate forests (approximately 50% in some regions; 56).
Since 2005, federal livestock-raising programs, such as PROGAN (Program for Sustain-
able Livestock Production and Beekeeping), have been promoted in southern Mexico.
Those states in which the most funds have been invested by PROGAN are Veracruz
and Chiapas—each with over 60,000 farms benefitted—and Chiapas—covering almost
30,000 farms [89]. Veracruz and Chiapas have also been subject to government reforesta-
tion programs. From 2000 to 2017, 312,571 ha were reforested in Veracruz—particularly
from 2005 to 2008 [90]—while in Chiapas, 209,322 ha were reforested. No data are available
regarding natural regeneration.

In the case of Veracruz, in the late 1970s, livestock raising began to extend to eji-
dos. While in 1960, 75% of cattle were owned by farmers with over 5 ha, by 1990, 43%
were owned by those with less than 5 ha [46]. With such rapid land-use change in the
1970s and 1980s, close to 40% of what is currently the Los Tuxtlas Biosphere Reserve
was deforested [91]. Following the establishment of the reserve in 1998, a reduction in
deforestation—and even net forest regeneration—took place, and by 2003, reforested and
naturally regenerated areas had surpassed the deforested area. However, from 2003 to 2016,
deforestation again increased at an annual rate of 1% [92]. Thus, since 1998, a fluctuation
has occurred between deforestation and reforestation (Table 1). From 2006 to 2011, 643 ha
were reforested in the reserve, and from 2011 to 2016, 1088 ha. Nevertheless, from 2006 to
2011, 1156 ha were deforested, and from 2011 to 2016, only 621 ha [92]. Thus, transitions
in land-use change have been dynamic and complex (Table 1). While riparian vegetation,
rainforest, and secondary rainforest have been transformed into grassland, transition from
grassland to cropland and secondary vegetation has also been recorded. From 2011 to
2016, 876 ha were transformed from grassland to secondary rainforest, but a larger amount
was transformed from secondary vegetation, rainforest, and cloud forest into grassland
(625,490, and 184 ha, respectively). This indicates continual shifting between deforestation
for livestock raising and regeneration during years of drought or low livestock prices,
when ranchers sell cattle, and grasslands are left to fallow. Despite this, there is a tendency
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toward a net increase in grassland (988 ha from 2006 to 2016) and cropland (573 ha during
this period) at the cost of forest cover [92]. By 2011, grassland accounted for 51% of the
reserve’s territory; meanwhile, the various successional stages of rainforest made up only
35% [93]. The reduction in the deforestation rate may be attributed to the inaccessibility of
forested areas in steep, rugged areas, which are less apt for agriculture (Table 1).

Table 1. Deforested and reforested surface area: nationwide, Chiapas, Morelos, and Veracruz.

Area Area Area Area Area

Year Deforested Reforested Reforested Reforested Reforested
Nationwide Nationwide Area in in Morelos in Veracruz

(ha) (ha) Chiapas (ha) (ha) (ha)
2000 225,151 3594 5438 16,812
2001 79,672 164,823 646 4737 12,208
2002 191,071 224,772 9361 3345 15,615
2003 185,741 186,715 7042 6422 21,241
2004 135,953 195,819 6843 2304 15,093
2005 170,421 182,674 6902 2684 25,299
2006 98,853 212,675 11,215 3529 26,386
2007 131,822 341,376 17,669 3623 3817
2008 192,631 373,003 16,337 5292 25,641
2009 301,792 176,906 11,716 5095 18,958
2010 220,489 136,123 22,219 2823 15,257
2011 282,431 231,256 18,946 774 3099
2012 324,262 375,706 17,576 6596 24,633
2013 254,855 121,005 11,182 4741 9652
2014 342,899 128,086 16,354 6255 4987
2015 295,119 98,692 12,823 5801 3846
2016 350,298 9198 4723 5241
2017 3884 2808 1389
Total 3,558,309 3,374,782 209,322 81,148 312,571

Source: CONAFOR (2020). Estimacion de la tasa de deforestacion en México para el periodo 2001-2018 mediante el
método de muestreo. Technical document. Jalisco, Mexico. SEMARNAT. 2016. “Compendio de Superficie Refor-
estada” Available at: <https://appsl.semarnat.gob.mx:8443/dgeia/compendio_2016/archivos/01_rforestales/
D3_RFORESTA09_06.pdf> (accessed on 11 October 2021) INEGI. 2021. “Tepoztlan, Morelos” Available at:
www.inegi.org.mx/app/areasgeograficas/?ag=17020> (accessed on 11 October 2021) INEGI. 2021. “Chiapas”
Available at: <https://www.inegi.org.mx/app/cuadroentidad/Chis/2018/02/2_8> (accessed on 11 October
2021) INEGI. 2021. “Veracruz” Available at: https:/ /www.inegi.org.mx/app/areasgeograficas/?ag=30> (accessed
on 11 October 2021).

The municipality of Tatahuicapan has followed the rest of the Sierra’s tendency of de-
forestation. While in 2005, 50% of the municipality’s territory was covered by rainforest and
its successional stages [49], in 2019, only 30% remained (interview with ejido Commissioner,
2019). Under the hegemonic mestizo culture, Nahua farmers of Tatahuicapan gradually
became small-scale cattle raisers through medieria® contracts with large-scale mestizo cattle
raisers from nearby communities. This was largely a result of a lack of agricultural loans,
low maize prices, lack of cash flow, climatic variation, uncertain harvests, and scarcity
of labor due to high temporary migration rates, all of which have led to uncertainties
and vulnerabilities for the Nahuas. Therefore, they gradually converted their milpas and
fallows into grasslands for livestock. Thus, livestock raising increasingly impinged upon
cropland and forests, despite being within a natural protected area. Furthermore, a rupture
in community political institutions, such as the elders’ council and ejido assemblies and
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increasing connections between community authorities and regional political parties, led
to the development of a new political arena dominated by cattle raisers as the most eco-
nomically and politically powerful community members [46,53]. Based on 121 interviews
carried out in 1993, by 1970, an estimated 8% of the large-scale cattle raisers controlled
half the area devoted to cattle raising. This land grabbing was disrupted by small-scale
landowners who formed farmer organizations to facilitate receiving loans through the
Livestock Trust (Fideicomiso Ganadero). Several years later, the Rural Development Bank
(Banrural) and the National Indigenous Institute provided financing to promote livestock
raising [46].

Initially, to establish enclosed pastures, farmers felled secondary forests but later ro-
tated their livestock to other areas, allowing vegetation to recover [66], thereby establishing
a cycle of pastures and secondary forest. However, in order to receive loans, farmers were
required to establish permanent pastures without secondary vegetation to maintain their
cattle, breaking the cycle of natural regeneration.

Given the current tendencies of land sale and distribution to sons and grandsons,
surface area per domestic group has decreased; while in the late 1990s, average surface
area was 20 ha [46], this has decreased to approximately 10 ha (interview with Inocente,
ejido Commissioner, 2019), of which an average of only 1.1 ha is used to cultivate seasonal
native maize. This shift toward using land for livestock raising—the most profitable
economic activity despite fluctuations in livestock prices—reduces the possibility of natural
regeneration. As one mestizo from central Veracruz stated:

“I saw the opportunity. We asked for timber permits; we came with the wish to clear the
land and make use of the timber but also with the wish to have our cattle. We had good
harvests, but we didn’t have money. In those days, there was poverty of money. I saved,
but I had to cut everything down to put cattle in. I just left a few trees for shade. We
don’t want to let trees grow because then the grasses don’t grow.”

The traditional extensive management of cattle raising imposed by a variety of fed-
eral programs impedes the possibility of natural regeneration. In 1998, based on our
participatory work in the community, we advised FONAES (Fondo Nacional de Apoyo
para Empresas en Solidaridad; part of the Federal Economic Ministry) to foster agro-
silvopastoral systems. While the regional director was interested, the director of FONAES
at the federal level never authorized implementation of this strategy.

In Marqués de Comillas, deforestation occurring during the first 20 years of occupation
(1970-1990) was a consequence of population increase, development policies limited to
promoting extensive cattle ranching [94], and the arrival of approximately 12,000 refugees
from Guatemala [58,63], who cleared land in exchange for a temporary space to produce
their food and build a home [58]. While the 1994 National Zapatista Army of Liberation
(EZLN) uprising did not occur in the region, it indirectly affected the municipality. To
avoid farmers’ discontent, the federal government removed the tree-felling ban established
in the early 1990s [63], and in 2000, completed the highway on the border between Chiapas
and Guatemala connecting Palenque and Comitan. This promoted new settlers coming to
the region [62,63] and an increase in agriculture to respond to the demand for food [61].

This period was characterized by the transformation of rainforests into cropland and
pastures, provoking a loss of biodiversity [95]. Farm families typically had 30 to 50 ha,
mostly used for livestock, with only 1-5 ha of milpa [96], and small areas of forests or sec-
ondary vegetation (acahuales) followed the slash-and-burn process. However, conservation
and natural regeneration of these areas greatly depend on the number of family members,
the local land market, and the existence of economic activities that promote other land uses.

Since the beginning of the XXI century, various government programs have promoted
African oil-palm (Elaeis guineensis) plantations [59,97]. By 2010 in Marqués de Comillas, oil
palm covered over 5000 ha, increasing to over 10,000 ha by 2017 [98]. The federal Productive
Reconversion Program (2007-2012) produced approximately three million palm seedlings
in nurseries in palm-growing regions, including Marqués de Comillas, distributing them at
no cost to interested farmers, along with USD 48 per hectare to foment palm plantations.
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Subsidies were conditioned on planting 135 to 150 plants per hectare, which is only possible
as a monoculture. Expansion of oil palm promoted the transformation and even elimination
of natural vegetation [97]. While pastureland was often converted for palm raising, 13%
of surface area converted to oil palm was previously rainforest, and 27% was secondary
vegetation [99].

Some communities blocked land purchase for oil-palm cultivation (see Section 3.1),
for example, by allowing the land sale to ‘peasants, like us’ but not to investors [99].
Furthermore, peasant families tended to double or triple land prices for outsiders to
discourage them from establishing palm plantations. However, the introduction of oil
palm in this region was finally successful because many farmers faced difficulties raising
livestock on poor soil and lacked knowledge concerning management of pastures and
acceded to government programs to promote palm cultivation [85]. Most such programs
have favored large land areas (see Section 3.1). When oil-palm cultivation was introduced
in 2005, it attracted medium-scale farmers, who planted small plots (8-10 ha on average; 85).
However, several farmers sold cattle to invest in larger areas for oil-palm cultivation (over
20 ha). Meanwhile, poorer farmers depended on government subsidies and family labor to
raise palm. Thus, while reconversion of degraded or secondary forests to palm plantations
was mainly an individual economic decision, it was also related to the incorporation of
rural families into agroindustry [99]. All this has led to the loss of peasant control over
land use, and eventually, fewer possibilities for forest regeneration.

The coexistence of various government subsidies that counteract conservation also
indirectly inhibited forest restoration (see Section 3.2, 69). In Chiapas, 209,321 ha were
reforested from 2000 to 2007. From 2006 to 2016, over 10,000 ha were reforested annually;
however, after 2016, less than 5000 ha were reforested each year (Table 1). Nevertheless,
there are no data on natural regeneration. Some collective initiatives, such as ecotourism
and handcraft production, have allowed for conservation and support of forest regenera-
tion [100-102].

The government office that oversees land ownership (Registro Agrario Nacional,
RAN) has no updated list of comuneros from Amatlan; most of those originally listed in
1929 have passed away, and their grandchildren have inherited the land, usually sanc-
tioned by the communal assembly. Some community members have sold land to other
community members, typically sanctioned by the assembly. However, disputes arise over
land ownership in cases in which land rights have been transmitted orally. Although few
people wished to discuss intra-family conflicts over land, some admit they are common,
and legal resolution may take years.

Most interviewees agree there is an urgent need to update RAN’s list of living co-
muneros and extend it to include other family members owning land. Communal author-
ities of Amatlan aim to achieve full independence from those of Tepoztlan, as well as
government recognition of their territory’s borders, as organized groups from Tepoztlan
occasionally claim land rights to portions of their territory. Other communities are also in
this vulnerable position. Additionally, legal independence among communities would al-
low them to receive funds from government programs that, in the past, have been retained
by authorities of Tepoztlan.

Urban development has skyrocketed since the 1990s. Recognition of Tepoztlan as a
“magic town” in 2002 by the government program Pueblos Mdgicos (magic towns), designed
to promote tourism in small traditional towns [103], led to a further increase in weekend
tourism and the construction of many small hotels. As a result, the urban area of Tepoztlan
and nearby communities increased by 57% from 2005 to 2015 [78,88]. From 2005 to 2011,
4.01% of the municipality’s surface area covered by secondary vegetation and 5.23% of
agricultural land became human settlements, and from 2011 to 2015, these numbers were
3.59% and 5.65%, respectively [78]. At present, the urban area is 834 ha larger than that
established in the Tepozteco National Park’s management plan [88].

As aresult, land prices have increased dramatically, from USD 10/ m? (USD 100,000/ ha)
in 2005 to approximately USD 75-100/m? (USD 750,000-1,000,000/ha) in Amatlédn, making
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clear land titles even more necessary to avoid family disputes, given the higher stakes of
selling. This increase in land prices also makes it extremely difficult to maintain land for
agriculture and natural regeneration. As one former communal authority states: “There
is a lot of pressure to sell land. We are neighbors to one of the biggest cities in the world, where
big buyers come from. We who understand this problem need to organize and discuss what to do
because as things are going, we natives are going to be displaced if we don’t keep our farmland.”

Thus, income from land sales makes all other land uses much less competitive, espe-
cially seasonal agriculture, which has a low return on investment, and secondary vegeta-
tion or natural forest regrowth. Some farmers interviewed said that they could maintain
acahuales if they could obtain income from them, for example, through Payment for En-
vironmental Services. However, this program currently provides only USD 30-50 per
hectare annually to protect forest land [104]. Thus, land market dynamics are clearly
promoting land-cover change, threatening the existence of acahuales and their contribution
to landscape restoration.

3.3. Contradictory Environmental Policies: Top-Down Decisions

In Mexico, lack of coordination among government agencies impedes successful
integrated rural policies. Agricultural and environmental policies are often contradictory
and poorly adapted to local ecological, socio-economic, and cultural contexts.

In Veracruz, rural development policies focus on commercial livestock raising and crop
agriculture, without considering the importance of forest conservation or aquifer recharge,
even in natural protected areas. Since 2005, the principal agricultural program has been
PROGAN for “ejido members, settlers, communal landowners, small-scale landowners, and
civil or commercial societies [...] with the right to use land to raise beef and dual-purpose
cattle in an extensive manner” [105]. The majority of livestock-raising units benefitted
by this program—38% of all farms in Veracruz—have been in regions of humid tropi-
cal forests [106]. In the municipality of Tatahuicapan, PROGAN was implemented on
1167 farms on 36,181 ha with a total of 14,568 cows and 835 breeding bulls [107]. This
program does not consider the incorporation of forest management into livestock raising—
quite the opposite; its guidelines specify that natural vegetation must not be allowed
to regenerate so as to not impede growth of grass. While government publications re-
fer to “sustainable livestock raising” and “restoration of natural resources”, they fail to
consider cyclical regeneration between grasslands and forests or secondary vegetation.
Loans and other program funds are provided only if beneficiaries follow the guidelines
of well-managed grasslands and strict control of forests and secondary vegetation, with
only two or three rows of trees alongside rivers and springs to protect water sources. As a
result of criticism of the program, “livestock sustainability” was very recently incorporated,
involving a few hectares to protect vegetation and even reforest [107]. Nevertheless, mea-
sures implemented are far from landscape restoration adapted to regional ecological and
socio-economic contexts. Furthermore, PROGAN has never promoted natural regeneration
to develop ecological corridors.

The federal program Sembrando Vida was implemented in Tatahuicapan in 2019, with
the purpose of promoting food self-sufficiency, complementing annual crops with fruit
and commercial timber trees. However, this program does not include the management
of secondary vegetation. In fact, in order to provide the 2.5 ha required to participate in
the program, some farmers have cut down their fallows to establish milpa interspersed
with fruit and timber trees. The deforested area resulting from this program has not yet
been quantified.

In Marqués de Comillas, deforestation—initially driven by population increase—has
more recently resulted from public policies and programs with contradictory goals. Aside
from fomenting deforestation, PROCEDE, implemented in this region in 2000, granted
land tenure to ejido members through a certificate of subdivision of farmland. However,
article 59 of the Agrarian Law prohibits subdivision of forested land, whether individual
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or communal. In order to obtain their certificate, many ejido members deforested the land
before the program was implemented in their ejido [69].

In 2011, the federal agency CONAFOR implemented the Special Program for Con-
servation, Restoration, and Sustainable Use of the Lacandon Rainforest in Chiapas. This
program provided payment for manual removal of grass in pastures, purchase of seedlings,
transplanting, maintenance, and restoration of abandoned cropland. However, natural
regeneration and maintenance of already restored sites were not contemplated. While
the program provided funds for five years, this was not enough time for forest structure
and composition to resemble a mature forest, nor had the trees reached the necessary
height to be included in PES, which includes forests with some level of degradation, as
well as secondary forests recovering from agricultural use (typically at least 15 years of
age) to protect biodiversity. Regeneration is not considered a mechanism for restoring
ecosystems. Thus, there is a need for mechanisms that combine restoration with other
economic activities, such as ecotourism and reforestation.

In Morelos, state conservation, agriculture, tourism, and urbanization policies are not
coordinated. In Tepoztlan, tourism has been the principal driver of the economy and of land
cover change, but its growth has been rapid and unplanned. While the 2013-2015 municipal
urban development program promoted “ordered, sustainable urban development that
promotes social well-being, through definition of clear regulations that encourage social,
economic and urban development of the municipality” [108], it did not have the expected
impact. The following county development plan (2016-2018) only addressed security of
people and property, without taking into account urban growth. Furthermore, no new
plan has been established, and interviews with municipal authorities in 2018 made it clear
that their focus was limited to promoting tourism, without addressing its environmental
impacts on forests, water availability, and land cover, as well as waste disposal. Thus,
urbanization is being left to be driven by the real estate market.

Conservation policies have focused on fire and erosion control, reforestation, and
rainwater infiltration in protected areas. They also aim to regulate tourism in these areas
but lack the necessary personnel and funds to effectively do so. However, the objective
of these programs is not only for environmental protection but also to provide temporary
jobs to nearby residents. They are designed by government agencies (e.g., CONANP and
CONAFOR), and community members” decision-making power is limited to choosing
which land will be reforested. Program requirements are inflexible and often difficult to
fulfill, as restoration programs require at least 50 ha. For this reason, in Amatlan, comuneros
have occasionally jointly registered for restoration programs without the consent of all
landowners of the agricultural fields involved. However, through these programs, the
community gains access to temporary jobs, which may appear to be a more urgent need
than restoration.

Several programs have supported commercial agriculture in the municipality of
Tepoztlan, particularly in one community with water for irrigation. Seasonal agriculture,
as practiced in most communities, receives little funding. Input subsidies, for example,
for fertilizer, are usually not provided when needed, so this money is often used to pay
previously acquired debt.

Even protected areas have been threatened by urbanization. Change in land cover from
agricultural fields to human settlements has been considered the principal environmental
problem of the Tepozteco National Park [109], fueled by economic pressure and public
policies favoring tourism and land privatization, while cutting funds for agriculture and
environmental protection.

Natural regeneration is essential to the recovery of vegetation in protected areas fol-
lowing forest fires. Secondary forests also thrive in former agricultural fields and other
unused land. Satellite images indicate approximately 1100 ha of tropical dry forest in differ-
ent successional stages in Amatlan that could be incorporated into landscape conservation
and restoration initiatives. Of this, only 227 ha have slopes that are suitable for agriculture.
However, no coherent public policies foster inclusion of land unsuitable for agriculture in
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large-scale restoration or conservation programs. In the medium and long term, urbaniza-
tion poses serious limits to natural regeneration as a tool for landscape restoration.

3.4. Strengths, Vulnerabilities, Opportunities, and Threats for Natural Regeneration

Understanding communities” political, cultural, and socio-economic strengths and
vulnerabilities, as well as external opportunities and threats, is crucial for restoration,
particularly natural regeneration (Figure 2). In the three case studies, the accumulated socio-
environmental vulnerabilities resulting from sale of ¢jido and communal land, weakening
of communal institutions, and increased socio-economic inequity have resulted in abrupt
land-use change from tropical and temperate forests to pastures, commercial monocultures,
and urban areas (Figure 2).

e

Strengths

Strong assemblies capable of exerting control of
communal / gjido land sales

Land Access regulated by local authorities
Diversified agricultural and ecological local
knowledge
Life plans developed by local indigenous
communities
Territories with conserved forests and patches of
secondary forest

Diversified milpas promote food security

Opportunities

Part of Natural Protected Areas— Access to some
conservation programs

Community management code co-developed
between communities and NPAs programs
(planned urbanization, regulation of plantations
and pasture land)

Community forest manangement supported by
NGOs and state/national authorities

Vulnerabilities
Weak communal institutions
Lack of control of comunal/ejido land sales
Internal land-related conflicts

Divisions within the community (religious, economic,
cultural, political) - Unequal power relations

Strong pressures for land-use change

Long history of cattle-raising / commercial agriculture

Food dependency

Strong socio-economic inequalities
Gender inequality in land access
Poverty

Lack of interest by young people in maintain their land

High migration rate

High deforestation rate

High population growth

Threats
1992 Land Reform —new land market
Low sale prices of basic food crops
High agricultural risks
Pressure from outsiders to sell land
Unequal power relations
Cattle-raising programs
Introduction of comercial plantations

State and national authorities failing to recognize the
importance of forests and secondary forests

Considering secondary forests as abandoned lands

Tourism pressure to sell land and increase urbanization

Lack of policies to foster natural regeneration

Recurrent crises making communities more vulnerable
Figure 2. Vulnerabilities, strengths, opportunities, and threats to natural regeneration.

The 1992 agrarian counter-reform favored privatization of land at varying rates, with
a series of consequences. In Tatahuicapan and Marqués, this occurred gradually following
implementation of PROCEDE. In Marqués, 5% of ejido land was privatized by 2007 but
has since increased to 24% [81]. Meanwhile, in Tatahuicapan, privatization began in 2009,
and by 2010, ¢jido members had sold 5% of their land. By 2019, it was estimated that
30-40% of the land had been sold. Despite gradual implementation of PROCEDE, livestock
raising accelerated with the 2008 agricultural crisis, increasing deforestation. In turn, land
sale for urbanization in Tepoztlan, which began in the late 1980s, increased significantly
after the counter-reform, even though some communal assembly members decided not
to participate in PROCEDE. At present, most communal land within the town limits of
Tepoztlan has been sold (except the core of the two protected areas), and land sales have
been expanding in nearby communities.

Some internal strengths of the communities could be developed to foster natural
regeneration. If communal decision making bodies could be strengthened, they could
better control their territories and regulate the land market, for example, prohibiting
land sale to non-community residents, as some communities have done, and excluding
outsiders from community assembly decisions. Developing “life plans” regarding the
community’s environmental and economic future or “territorial management codes”—
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community maps including conservation, communal use, and agricultural areas as a result
of agreements among community members, which have been applied in other communities
of Mexico [110], could strengthen community regulations and facilitate conservation of
primary and secondary forests (Figure 2).

Nevertheless, multiple threats exist, indicating the need for communities to preserve
their forests and their milpas to achieve food autonomy. In all three case studies, the
principal threat is pressure to sell land, which would lead communities to lose control of
their territory, drastically reducing the possibility of landscape restoration through natural
regeneration (Figure 2).

4. Discussion

Land sale has led to the transformation of social, cultural, economic, and political
relationships in ¢jidos and communal landholdings. Purchase by mestizo stakeholders from
outside the communities, whose interests contrast with those of the original indigenous
peasants, leads to rapid community transformation. These newcomers consider land to
be a business opportunity, rapidly converting it into commercial cropland and pastures
in Marqués and Tatahuicapan and residential areas for weekend homes and hotels in
Tepoztlan. Moreover, they have a political impact on community decision making and
management. In Tatahuicapan, they even purchase ejido memberships to be able to vote in
village assemblies. As more and more newcomers arrive, the original community members
have difficulty making their voices heard. Shifting power relations modify the role and
power of local communities, as well as recognition of their territorial rights. As newcomers
impose their commercial interests, the possibilities of forest conservation and natural forest
regeneration decrease.

The political and economic orientation of the new stakeholders thus shapes the ter-
ritory. New institutional arrangements are gradually or rapidly being determined by
political forces, including alliances among stakeholders, replacing traditional ones. Some
ejido members make decisions according to traditional political mechanisms, while others
are adapting to mechanisms and practices of government institutions. This has led to
confrontation, which impedes implementation of forest conservation and management
programs, along with drastic differences in perspectives that hinder true stakeholder en-
gagement in reforestation and fostering natural regeneration. In such a context, negotiation
cannot take place, and consensus regarding the dynamic long-term processes of restoration
and regeneration is not possible. The outcome is that powerful newcomers—large-scale
cattle raisers, commercial farmers, and city dwellers—increasingly control territory and
local politics through land purchase and rental.

Placing stakeholders of all geographical levels at the center of natural regeneration
would allow for the incorporation of their perspectives, interests, and needs, as well as
the evaluation of the possibilities of long-term engagement of local, state, and federal
authorities [111,112]. The new local stakeholders follow an individualist ideology that
hinders collective agreements regarding natural regeneration of forests and fosters division
within community assemblies and weakens territorial institutionality.

The social and political dimensions of restoration are critical to shaping restoration
projects and their outcomes [4,113,114]. Unequal power relations between the State and
local communities, as well as among communities and sectors within them, limit the devel-
opment of diverse management projects and agendas. In our case studies, state and private
economic and political agendas that promote cattle raising, commercial monocultures
(such as oil palm), tourism, and urbanization limit the amount of land available for natural
regeneration. Other more profitable outcomes—especially sale of land—appear to be more
attractive to families lacking young people to work their fields, especially considering the
low prices of traditional crops, such as maize and beans (Figure 2).

Particularly in Marqués de Comillas, the conservation value of oil-palm plantations
could be enhanced by encouraging the coexistence of palm and native trees. However,
rigid top-down government and industry regulations, which require high densities of
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palm monocultures, preclude this option. Even if peasants were interested in this more
nature-friendly intercropping option, a new government policy would be necessary to
allow for changes in plantation specifications and protection of remaining patches of
natural vegetation.

The standardized approaches of cattle raising, the food industry, and government
agencies in charge of reforestation/conservation programs do not promote the flexibil-
ity required to integrate practices such as conservation of patches of natural vegetation,
the establishment of corridors among these patches, intercropping in plantations, and
encouraging natural regeneration in landscape restoration.

Secure land tenure and land control by local communities are fundamental to the
success, sustainability, and equitability of restoration [16,112]. As conflicts over land tenure
and power relations have a decisive impact on restoration initiatives [112], negotiations
to reach multi-stakeholder agreements for landscape restoration will be very costly in
terms of time and resources and very tenuous unless clear pro-environment government
policies back them. As public policy itself is the result of power struggles among various
interests [115], this scenario seems unlikely, especially given that in Mexico, agricultural
and tourism lobbies are much more powerful than environmental groups.

If the scale of landscape restoration were to grow, increasingly, more investment of
time and money would be necessary for negotiations, especially if such initiatives attempt
to increase participation by—and the equity of—marginalized communities. This is seldom
recognized by global environmental initiatives, such as the Bonn Challenge, which evaluate
restoration success in terms of area under tree cover and carbon sequestration [114].

There is an urgent need for clear commitment by the State to the development of more
flexible and inclusive conservation/restoration policies and programs. Furthermore, they
must also be willing to regulate the agri-food industry concerning its environmental impact.
Currently, both possibilities are unlikely in Mexico and other Latin American countries.
Land is important to the livelihoods of peasant communities, and its transformation
into merchandise—fostered by economic policies and commercial interests—disrupts
communal decision-making mechanisms and hinders agreements regarding conservation,
reforestation, and forest regeneration.

Some communities of Chihuahua, Oaxaca, Yucatan, and Quintana Roo have success-
fully confronted significant threats and vulnerabilities presented by forestry projects by
developing participatory management plans. As a case in point, some Mayan communities
of southern Yucatan and central Quintana Roo maintain forestry-agricultural cycles, as
well as their culture, in territories that they construct, transform, and defend. Forests and
milpas provide a space for complex rituals that serve to establish attitudes and behaviors,
which reproduce their lifeways [116]. The historic relationship between Mayans and rain-
forests includes maintenance of vegetation as a source of fertility for agriculture, as well
as a variety of resources for domestic use and regional, national, and international mar-
kets [116]. Natural regeneration forms an essential part of this history [24,117]. The success
of their forest management has not only been due to their identity as Mayans but also their
organization, which has allowed for the maintenance of communal forest land. While these
communities have faced significant challenges, vulnerabilities, and economic threats, they
have managed to maintain a certain degree of control of their forests, providing examples
for other communities.

5. Conclusions

The cases studies presented here involve communities within or near natural protected
areas and thus with significant potential to promote natural regeneration. However, our
results show that the vulnerabilities of these communities and threats to the conservation
of their forest land are of such magnitude that conservation and forest recovery pose great
challenges. These vulnerabilities are the result of an accumulation of social, economic,
political, and environmental processes over the past three or four decades, which have
resulted in drastic inequity, poverty, and land degradation. Modifications of property rights



Land 2021, 10, 1340

17 of 23

through the 1992 Agrarian Reform have led to increasing land sales and the transformation
of communities” sociopolitical institutions, thereby limiting their land-use decision-making
ability—in this case, concerning land availability for natural regeneration. Land sales—and
the new owners—combined with incompatibility between traditional and new land uses,
result in an unfavorable scenario for natural regeneration, especially considering that
governmental policies are usually mutually contradictory and often provide more support
for economic activities than for environmental conservation.

The three study cases studies presented here are representative of a large proportion
of rural communities in Mexico that are threatened by similar processes: land sales to
people from outside the community—who often possess much greater economic power;
partial or total transformation of forests to commercial plantations or pastures for extensive
cattle raising; and conversion to urban areas. Some Mexican communities are subject to
even more violent dispossession from their land through mining, installation of wind
farms, development of industrial corridors (i.e., the Trans-Isthmus Corridor), the large-
scale tourist industry, and control of their territories by drug traffickers. Furthermore,
many communities, particularly in the state of Oaxaca [118], have historically undergone
internal land conflicts involving disputes over borders between indigenous communities
and between indigenous and mestizo communities. Finally, many communities have not
promoted natural regeneration, as regenerated land could be interpreted as unnecessary
and even taken over by other communities [118].

In addition to tension over land ownership and land-use competition, public policy
does not favor natural regeneration in acahuales. Therefore, few community residents
consider forest regrowth to be a viable land-use option. Government programs should
develop land management programs that provide economic support for forest regeneration,
as PES is currently not competitive with commercial land uses. Furthermore, there is a
need for participatory land-use planning, legislation, and monitoring.

In rural Latin America, socio-environmental, economic, social, political, and cul-
tural vulnerabilities, along with a lack of holistic social welfare policies, push peasants to
abandon agricultural-forestry cycles, choose more profitable—but less stable—economic
activities and land uses, and eventually sell or rent their land. This, in turn, leads to
migration—principally of younger men—leaving the elderly and women with young chil-
dren in the communities. Corn production, which promotes food security and is strongly
tied to ancestral culture, is sustained by remittances from these migrants, but their highly
vulnerable situation leads to rental and sale of land, and in turn, loss of control over their
territories and community decision making.

Reforestation and natural regeneration are immersed in these complex contexts of vul-
nerabilities, uncertainties, social inequity, land disputes, socio-environmental conflicts, and
ruptures of territorial identity. Nevertheless, in Mexico, some well-organized communities—
such as the Mayans of Yucatdn and Quintana Roo and Zapotec communities of Oaxaca—
have long managed their forests and incorporated reforestation and natural regeneration
into land management.

The many examples of diverse community forest management types in Mexico in-
dicate the possibility of hybrid forest land use involving controlled forest management,
natural regeneration, traditional milpas, and commercial agriculture. Living fences, bio-
logical corridors and smaller connected remnant forest patches, Mayan tolches (rows of
trees along roads), and small forest reserves within villages (fundos legales) are just some of
the ways of promoting natural regeneration according to community agreements. As long
as the communities maintain control of their territories and are provided with goods and
services from their regenerated forests, natural regeneration may be the first step in forest
recovery. Some Mexican organizations that follow the principle of self-determination—for
example, Oaxaca, Puebla, and Michoacan—have established community forestry with a
long-term perspective [110]. This requires local decision-making institutions that allow for
dialogue, respect agreements, and provide transparency of community forest management,
strengthening networks of trust. Furthermore, multi-actor participation and commitment
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can strengthen networks on different geographical levels to allow communities to build
capacities to respond to the various threats they face.

In such organized communities, younger generations may be able to contemplate stay-
ing in their communities and transforming their agri-food systems and forestry territories
that allow them to meet their needs. However, in most communities, such as those of the
case studies, youth face economic threats that pressure them to sell their land. In all three
cases, young people are willing to sell their parents’” or grandparents’ land to invest in
urban livelihoods—for example, as taxi drivers or store owners or to try to cross the US
border. Other youths are willing to cultivate their land but lack the security of inheritance.
Nevertheless, due to various vulnerabilities, especially health problems of family members,
land inheritance is always uncertain. If they can cope with these vulnerabilities, young
people could develop agroforestry systems involving innovative rotation systems, thereby
combining their agri-food systems with forest regeneration and conservation.
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Notes

1

The concept of vulnerability originated in diverse disciplines and theoretical frameworks regarding disasters such as famines
and climate change. Human ecology highlights adaptation, consensus, and strategies to overcome vulnerabilities, while Political
Economy and Political Ecology emphasize differentiated vulnerabilities of social classes with unequal access to resources and
power. Considering these perspectives, as well as the definition by the International Strategy for Disaster Reduction [119,120],
we consider vulnerability to be the degree to which a political and socio-economic system, together with lack of physical and
ecological assets, creates susceptibility to disasters. Vulnerability is determined by a combination of the following factors: socio-
economic, ecological, political, and cultural conditions of human settlements; public policies and government administration;
socio-economic inequities and lack of organized capacities in disaster and risk management. As stated by the ISDR (119, Item
9:6), “The specific dimensions of social, economic and political vulnerabilities are also related to inequalities, gender relations,
economic patterns, and ethnic and racial divisions”. Reaffirming the idea that vulnerability is linked to “lack of freedom—the
freedom to influence the political economy that shapes entitlements”, such as rights to assets and social protection [121,122].

The ejido land tenure system resulted from the Mexican Revolution and was recognized by the 1917 Constitution (Section 3.1
discusses its characteristics). The communal land tenure system was recognized by the Spanish Crown during the colonial era as
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land belonging to indigenous communities. Some communities with communal land tenure have divided their land into family
or individual plots, while others have maintained all or part of their land as a common.

The most common vegetation types are high and medium rainforest (1873 species reported); mangroves (98 species); cloud forest
(786 species); pine and oak forest (732 species); savanna (146 species); coastal dunes (315 species); fallows (249 species), and
secondary forests (283 species; [123]).

4 As the Programa de Desmontes and Programa de Colonizacién del Trépico.

5 In such a contract, a landowner cares for the livestock of another person, providing inputs for land where the animals are raised,
while the owner of the animals provides any medicines necessary. Newborns are divided equally between both parties.
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