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Abstract 
Forests improve the livelihoods and resilience of communities in diverse 
ways. In particular, soils provide important environmental services for com-
munities in addition to performing many essential ecological functions in 
forest ecosystems, such as nutrient uptake, organic matter decomposition, 
water storage, and provision of anchorage for plant growth. The sound man-
agement of forest soils, although often disregarded, is a key element of sus-
tainable forest management. From 2002 to 2016 the Forest Soil Conservation 
and Restoration Sub-Program was designed and implemented by the Nation-
al Forest Commission (CONAFOR) in Mexico. Forests in Mexico have high 
biological diversity and are often owned, governed, and managed by com-
munities or, in some cases, community forestry is practiced. Despite the im-
portance of periodic monitoring to ensure that policies are both effective and 
suitable for diverse conditions and decision making, the policies implemented 
by this program were not evaluated during its years of operation. Therefore, 
in the present study, we aimed to identify the deficiencies of this policy as 
well as opportunities based on a review of the official information available 
on the Forest Soil Conservation and Restoration Sub-Program of CONAFOR 
during the 2002-2016 period and interviews with key informants. In addition, 
we aimed to highlight experiences that may be useful for similar soil conser-
vation policies in tropical forest regions. The identified limitations ranged 
from conceptual problems such as policy weakness and lack of understanding 
of local drivers of soil degradation to an overly rigid implementation of soil 
conservation measures across diverse forest ecosystems and socio-ecological 
contexts. These deficiencies had several unintended outcomes: perhaps the 
most relevant was the inability of forest communities to build capacities for 
soil conservation. Another important limitation was the complete lack of 
monitoring of the program and its outcomes, which could have prevented its 
poor results. Finally, a lack of transparency in the distribution and determi-
nation of funding was noted. In conclusion, the hierarchical approach of this 
policy appears to have compromised its long-term efficacy. 
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1. Introduction 

Forests provide many essential goods and environmental services that contribute 
to local well-being and livelihoods, such as food, firewood, shelter, fodder fiber, 
income, and employment in addition to sheltering biodiversity, sequestering 
carbon, and regulating the water cycle. For these reasons, forests are essential for 
the communities that live within and near them and for fostering ecosystem re-
silience at both the global and local level [1]. 

Soils are the foundation of forest ecosystems: they help to regulate important 
ecosystem processes, such as nutrient uptake, organic matter decomposition, 
and water storage in addition to providing anchorage for trees. The sound man-
agement of forest soil is thus a key element of forest conservation and sustaina-
ble forest management [2]. 

Soil conservation practices are classified as vegetative or mechanical. Both can 
reduce overland flow velocity and thereby slow sediment transport, resulting in 
sediment deposition [3] [4]. Vegetative practices function by adding organic 
matter to soils in order to improve their quality [5]. In contrast, mechanical 
practices are also commonly implemented but can also have some negative ef-
fects. For example, terracing can increase soil erosion and contribute to the for-
mation of gullies, and the construction of ditches can lead to the deterioration of 
soil quality [6]. A combination of both types of practices adapted to local condi-
tions is often best in order to effectively retain sediments and ensure the sustai-
nability of soil conservation [3] [5]. 

Policy monitoring and assessment are key elements of adaptative policy man-
agement that are particularly important in the field of environmental and natu-
ral resources [7]. Despite their importance, almost all forest protection and res-
toration policies in Mexico up to date lack systematic monitoring, thereby miss-
ing important opportunities to learn from experience [8] [9]. From 2002 to 2016, 
the Forest Soil Conservation and Restoration Sub-Program (FSCRSP) of 
CONAFOR1 operated as the most important soil conservation initiative in the 
history of Mexico, actively implementing different measures in most of Mexico’s 
forest regions. Despite its potential, it was canceled in 2017. 

Therefore, in the present paper, we aimed to evaluate the performance of the 
FSCRSP. Specifically, we aimed 1) to evaluate the coherence of soil conservation 
practices and budget allocation with the actual soil degradation problems and 
restoration needs of different regions, focusing on the transparency of resource 
use and concentration of administrative capacities; 2) to assess the program’s 

 

 

1The Forest Soil Conservation and Restoration Sub-Program forms part of the ProÁrbol program 
under which other sub-programs exist, including several oriented toward the control of forest pests 
and fires, planning, payments for environmental services, community forestry, and reforestation. 
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flexibility and capacity to adapt to the diverse conditions of Mexico’s forest re-
gions and to contemplate the diverse drivers of deterioration; and, finally, 3) to 
highlight some critical lessons learned from this initiative that would be useful 
for improving forest soil conservation and restoration practices. 

2. Materials and Methods 

Like other cases of evaluations of other programs [7], our research was based on 
the review of the information gathered and/or produced from several sources by 
the federal government2. 

1) The Operational Rules of the FSCRSP from 2002 to 2016 (CONAFOR, 
2003, 2007, 2010, 2012, 2014, 2017) were reviewed to examine changes in the 
premises of this policy in regard to the objectives of soil conservation and resto-
ration and eligibility criteria. 

2) The Manual on Protection, Restoration, and Soil Conservation [10] [11] 
[12] [13] was reviewed to extract information on the official forest soil conserva-
tion guidelines. 

3) Soil Erosion Map of the National Institute of Statistics and Geography (In-
stituto Nacional de Estadística y Geografía [14], and INEGI’s Series V land-use 
map [15] at a scale of 1:250,000 were reviewed to identify priority areas. 

4) We also performed a budget analysis to examine the continuity and alloca-
tion of financial support considering the long time frame required for soil resto-
ration. A period of seven consecutive years was considered as the threshold for 
continuous funding. Finally, external reviews of the program for 2002-2017 pe-
riod were also reviewed [16] [17] [18]. These addressed environmental perfor-
mances, efficiency of subsidies, and changes in soil conservation practices. 

5) The results of the initial assessment of the continuity and allocation of fi-
nancial support and soil conservation practices were also analyzed within the 
territorial context, grouping these findings per ecoregion of Mexico. We used 
the definition of ecoregion from the North American Commission for Environ-
mental Cooperation. An ecoregion is understood as an area containing a geo-
graphically distinctive set of natural communities that share species, ecological 
dynamics, and environmental conditions. Notably, the ecoregional diversity of 
Mexico includes a broad diversity of soils (Figure 1 and Table 1 [19]). 

The consideration of ecoregions allowed us to evaluate the adequacy of dif-
ferent types of conservation practices in diverse types of landscapes that reflect 
soil-forming factors. 

6) Using information obtained through the Federal Institute for Access to 
Public Information and Data Protection (Instituto Federal de Acceso a la Infor-
mación y Protección de Datos [IFAI]), we identified several vegetative and me-
chanical practices for soil conservation that were implemented by the FSCRSP  

 

 

2The documentation corresponding with national, state, and municipal levels from 2003 to 2015 was 
requested and delivered through the Federal Instituto for Information Access (IFAI). More informa-
tion on the program can be found at INFOMEX:  
https://www.infomex.org.mx/gobiernofederal/home.action (no. de folio 1616100031315). 
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Figure 1. Terrestrial ecoregions of Mexico, level I [20]. 

 
Table 1. Main characteristics of Mexico’s terrestrial ecoregions. 

Ecoregion State Environmental Conditions 
Area (km2 and % of the  
country’s territory) 

North American 
Deserts 

Baja California, Baja California del Sur Arid climate with plains and Sierra mountains, forming 
Calcisols, Leptosols, Regosols and Arenosols 

145,359 (7.41) 

Tropical Dry 
Forests 

Sonora, Tamaulipas Warm and semi-arid climate resulting from Sierra 
mountains, plains and rolling hills, forming Leptosols, 
Regosols, Phaeozems and Vertisols 

259,604 (13.24) 

Tropical Humid 
Forests 

Campeche, Chiapas, Quintana Roo, 
Tabasco, Veracruz, Yucatán 

Warm climate with a relief dominated by plains and rolling 
hills, forming Leptosols, Luvisols, Vertisols and Phaeozems 

311,604 (15.89) 

Temperate Sierras Colima, Chihuahua, Durango, Mexico 
City, Michoacán, Morelos, Jalisco, 
Nayarit, Oaxaca, Puebla, Sinaloa, 
Guerrero, State of Mexico 

Semi-warm to semi-arid temperate climate resulting from 
Sierra mountains and plateaus, forming Leptosols, Luvisols, 
Regosols and Phaeozems 

820,027 (41.81) 

Southern 
Semi-Arid 
Highlands 

Tlaxcala, Hidalgo, San Luis Potosí, 
Guanajuato, Querétaro, Aguascalientes, 
Zacatecas, Nuevo León, Coahuila 

Mainly semi-arid to arid climate resulting from Sierra 
mountains, rolling hills and plains, forming Leptosols, 
Phaeozems and Vertisols 

424,891 (21.66) 

 
from 2002 to 2016 and classified them according to their conservation functions 
and characteristics, making note of the required materials and reproducibility 
(Table 2). 

Interviews with key informants and experts were also carried out to under-
stand and address different issues such as the participation of forest communi-
ties and the program’s flexibility and capacity to adapt practices to specific  

https://doi.org/10.4236/ojss.2020.109020


H. Cotler et al. 
 

 

DOI: 10.4236/ojss.2020.109020 378 Open Journal of Soil Science 
 

Table 2. Types of soil conservation practices, functions, and characteristics implemented by the Soil Conservation and Restoration 
Sub-Program of CONAFOR, 2002-2017. 

Type of Practices Soil Conservation Practices Soil Conservation Functions Characteristics 

Mechanical 
practices 

Dams, stone walls, contour 
ditches, subsoiling, terraces, 
contour bunding 

Reduce the velocity of concentrated 
runoff, enhance the deposition of 
sediments into ponds and behind check 
dams [4] [3]. Contour ditches have a 
negative impact on soil quality [6] [21]. 

Mechanical works require large economic 
investments, machinery and engineering 
knowledge. The implementation of this practice 
tends to be hierarchical placing bureaucrats “in 
the design chair at the top of the pyramid, and 
the farmers, who are supposed to adopt these 
designs at the base” [22]. 
Extension agents are responsible for technology 
transfer to communities that do have poor 
capacities to replicate these practices 
High cost and low short -term benefits [22]. 

Vegetative 
practices 

Use of dead plant material as soil 
cover, living barriers, agroforestry 
systems, promotion of secondary 
vegetation (“acahual”), green 
manure, windbreaks, living fences 

Reduce runoff rate, reduce overland flow 
velocity, act as living filters, retain 
sediments, increase soil organic matter 
and improve soil fertility and quality[4] 
[5] [23]. 

Use of available, local material through 
practices familiar to farmers [24]. 
Farmers participate in technology design, 
adapting it to local context; Medium cost with 
regard to benefits obtained [22] 

 
ecological conditions. Those interviewed were Juan Manuel Torres Rojo, former 
General Director of CONAFOR (2009-2012); Lucía Madrid Ramírez from the 
Civil Mexican Council for Sustainable Silviculture (Consejo Civil Mexicano para 
la Silvicultura Sostenible), Juan Manuel Frausto from the Mexican Fund for Na-
ture Conservation (Fondo Mexicano de Conservación de la Naturaleza); and 
Fernando Rivera Valdez, a forest technician. 

3. Results 

CONAFOR, created in 2002, is responsible for promoting sustainable manage-
ment and conservation practices in Mexico’s forests. As a national agency, its 
rules and guidelines in regard to forest soils are used to guide public investment 
in different forest regions of the country. To access CONAFOR’s resources, for-
est owners (mostly forest communities) must request them on a yearly basis. In 
the case of the FSCRSP, after funding was approved, 70% was delivered at the 
beginning of the intervention and 30% at the end. 

Forest soil policy in Mexico was built on the paradigm that the main causes of 
forest deterioration are deforestation, land-use change, and overgrazing [25]. 
Whether this diagnosis applies to the forests of the different eco-regions of the 
country is an open question that requires further and urgent field research. From 
2002 to 2016, the operational rules of the FSCRSP were modified several times 
(Figure 2) in response to the increasing importance given to soil conservation by 
CONAFOR. Institutionally, forest soils shifted from simply being a component 
of a training program on forest management to being the main focus of the of-
fice of Forest Soil Conservation and Restoration established in 2010 [26]. 

The objectives of both soil conservation and restoration were to implement 
“practices aiming to control soil degradation and maintain soil productivity.” This 
understanding of conservation and restoration as synonymous compromised since  
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Figure 2. Changes to CONAFOR’s forest soil conservation and restoration sub-program 
based on CONAFOR [10] [11] [13] [27].  

 
the beginning the ability of the program to provide differentiated treatments 
tailored to differing levels of soil degradation and ecosystem health. No base-
lines, indicators, or monitoring methods for tracking the responses of soils to 
different interventions or their impacts on soil functions were ever defined. 
Emphasis was largely placed on mechanical measures (versus vegetative ones) 
and, specifically, on the control of soil erosion and retention of sediments. It was 
only in 2016 when the recovery of soils’ capacity to provide environmental goods 
and services began to be mentioned. 

In the initial selection of municipalities, the program aimed to strengthen for-
est management capacities without focusing on soil conservation. From the start, 
a distinction was made between practices oriented toward hillsides and those 
toward rills control, sediment retention, and water harvesting for reforestation. 
Local participation was limited to the implementation of the practices already 
included in CONAFOR’s Manual on Soil Protection, Restoration, and Conserva-
tion, with little room for local initiatives. Nevertheless, by 2012, ten years after 
its creation, important improvements were made: The operational rules were 
updated to incorporate diverse vegetative practices, such as agroforestry, with 
specific recommendations for some regions, such as the Yucatán Peninsula in 
the Tropical Humid Forests ecoregion. The criteria of maintenance of soil resto-
ration practices over several years were also introduced. 

In 2016, CONAFOR’s budget was reduced by 40%, leading to the closure of 
various programs and offices, including the Soil Management Department. In 
2017, the FSCRSP became a component of the Forest Restoration Program. The 
loss of the soil program’s staff and status within CONAFOR meant the loss of 
institutional capacities to monitor the impacts of soil restoration and conserva-
tion practices, to integrate new knowledge into these practices, and to adapt 
them to local contexts. 
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3.1. Budget 

Between 2003 and 2015, the budget devoted to forest soil conservation and res-
toration increased substantially yet was very unequally distributed in geographi-
cal and thematic terms (Figure 2), lacking clear allocation criteria. From 2003 to 
2006, the program’s budget fluctuated between 1,355,913 and 2,713,079 USD3. 
From 2007 to 2008, it increased by 483%, yet decreased once again in 2009 fol-
lowed by an increase from 2010 to 2012. Notably, the budget dramatically in-
creased in 2013, reaching a maximum of 26,659,287 USD, which represented an 
increase of nearly 2000% with respect to the original budget. From 2006 to 2012, 
forest and soil restoration programs were actually the best funded programs of 
CONAFOR, with almost 50% of the total budget being allocated to this area 
[28]. 

Resources allocated to mechanical practices were much higher than those in-
vested in vegetative ones. During the 2007-2008 period, less than 4% of the total 
program’s budget was devoted to vegetative practices. In 2013, this proportion 
increased to 18% and, once again, to 26% in 2014-2015 (Figure 3). As shown 
below, this budget trend was accompanied by the diversification of the vegetative 
practices supported by the program. 

Since 2007, the rules of the FSCRSP incorporated diverse criteria related to 
environmental conditions affecting the level of soil erosion with the aim of fo-
cusing on the most eroded areas. According to the National Erosion Assessment, 
the Temperate Sierras are the ecoregion with the most severe forest soil erosion 
in Mexico followed by the Southern Semi-Arid Highlands, the North American 
Deserts, and Tropical Dry Forests (Figure 4). 

Between 2003 and 2015, the budget of the program focused on the states of 
Durango, Chihuahua, and Guerrero (Temperate Sierras) as well as Sonora (Dry  

 

 
Figure 3. Budget allocated to vegetative and mechanical practices by CONAFOR Forest 
Soil Conservation and Restoration Sub-Program from 2003 to 2015.  

 

 

3Mexican peso to U.S. dollar exchange rate: 19.45 (25 February 2020). 
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Tropical Forests) and Guanajuato (Southern Semi-Arid Highlands) followed by 
Veracruz and Chiapas (Tropical Forests). Despite the large extension of forest in 
Durango and Chihuahua, only a small number of forest owners in these states 
benefited from the program’s funds [17]. There was an important concentration 
of funds in only a few municipalities, such as Hermosillo, which received 7.3% of 
the program’s total budget between 2003 and 2007 [17]. 

However, in terms of resources invested per square kilometer, the states most 
affected by soil erosion (Durango, Chihuahua, and Guerrero) only received be-
tween 0.4 and 2.2 USD per km2, whereas those with reduced soil erosion prob-
lems such as Colima, Mexico City, Morelos, Tlaxcala, and Aguascalientes re-
spectively received 15.9, 30, 17.6, 15, and 11.1 USD/km2 (Figure 4). In this re-
gard, the program operated with a complete lack of transparency, and the eco-
nomic, social, or ecological criteria that guided the distribution of the budget 
were never clear [28]. 

3.2. Forest Soil Conservation Activities 

As previously mentioned, the program mainly promoted mechanical practices 
such as the construction of dams, stone walls, and ditches in the ecoregions 
where it operated (Table 3; [16] [30]). In the driest regions of Mexico, 85% of 
the cumulative budget was devoted to mechanical practices. This tendency was 
strongest in the North American Deserts, where 95% of the total budget was de-
voted to these practices. Meanwhile, in the Temperate Sierras and Tropical Hu-
mid Forests, a lesser but still majority portion of the budget (83% and 63%, re-
spectively), was dedicated to mechanical practices (Figure 5). 

The program’s agenda and implementation were strongly centralized and 
hierarchical. Aside from working with a pre-established set of soil conservation 
practices for all of Mexico, the CONAFOR headquarters also rigidly defined the 
payments for the supported activities regardless of differing economic condi-
tions throughout the country [12]. 

 

 
Figure 4. Forest soil erosion and forest soil conservation and restoration resources by state and ecoregion. Sources: [14] [29]. 
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Figure 5. Soil conservation practices funded under the forest soil conservation and resto-
ration sub-program per level I ecoregion of Mexico, level I. 

 
Table 3. Main soil conservation practices funded by the Forest Soil Conservation and 
Restoration Sub-Program per ecoregion. 

Ecoregion Dominant Practices 

North American 
Deserts 

Dams, stone walls, ditches. From 2012, dams no longer dominate and practices 
are diversified, with contour bunding and the use of dead plant material as soil 
cover. 

Tropical Dry 
Forests 

Contour bunding, ditches, terraces, stone walls. From 2011, they are used in 
conjunction with other practices: the use of dead plant material as soil cover and 
living barriers. 

Tropical Humid 
Forests 

Agroforestry systems, acahuales, living terraces, living barriers, green manure, 
windbreaks, living fences. In the first years (until 2010-2012), dams and ditches 
were mainly constructed; they were gradually completed with terraces with a soil 
cover of dead plants and agroforestry systems. 

Temperate 
Sierras 

Dams, ditches, terraces, stone walls and use of dead plant material as soil cover. 
In the first years (until 2011), the construction of dams dominated. Then, ditches 
and stone walls were mostly constructed and used in conjunction with dead plant 
material as soil cover. 

Southern 
Semi-Arid 
Highlands 

Dams, ditches, terraces, stone walls, contour bunding. In 2011, the construction 
of dams no longer dominates and is replaced by ditches, stone walls, use of dead 
plant material as soil cover and, occasionally, subsoiling. 

 
The FSCRSP was designed to be implemented based on the Forest Soil Protec-

tion, Restoration, and Conservation manual wherein different practices and ac-
tivities are described. However, there is no mention of the ecological and social 
criteria needed to guide the selection of these practices. Four editions of the 
manual were published: The first three versions proposed the same practices, 
and only one in five was a vegetative practice. The final edition of the manual 
introduced some drought mitigation measures, although these were only me-
chanical, and a new vegetative activity. As mentioned, the construction of dams 
and ditches largely dominated across all ecoregions. 

3.3. Soil Conservation: What Time Frame Is Necessary? 

Soil conservation and restoration are medium—to long-term processes. In this 
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regard, the continuity of funding becomes particularly relevant. Considering 
seven consecutive years (half of the duration of the program) as a minimum pe-
riod, the number of municipalities that received continuous support was very 
small: Only 16 of the 295 of municipalities where the program operated (5.4%) 
received funding for this time period (Figure 6). Seven are located in the Tropi-
cal Humid Forests ecoregion, seven in the Temperate Sierras, and two in North 
American Deserts. In most of the municipalities and ecoregions, funding was 
discontinuous. 

4. Discussion 

To address the degradation of forest soils, the FSCRSP focused on the areas of 
Mexico with the most erosion. However, because of their low productivity, these 
regions are also the least attractive and least utilized by members of ejidos and 
communities [30]. Notably, external evaluations found that without the pro-
gram’s support [30], no actions would have been undertaken to protect and/or 
restore these soils by landowners [17] [30]. These results led us to two open 
questions: To what extent does the use of resources in the most eroded forest 
areas correspond with landowners’ intent to restore? and, is the concentration of 
resources in the most degraded areas the most efficient or effective means of 
distributing resources? 

Soil erosion is a complex, dynamic, multicausal, and local process. Two soil 
parameters governing soil productivity, soil organic matter and soil porosity, are 
the most likely to be impacted by forest management and use [9] [8]. It is also 
worth mentioning that these soil properties are only improved through vegeta-
tive practices, which are paradoxically the least funded by the program. It thus 
seems that, in the absence of a comprehensive perspective of local contexts and 
problems, the FSCRSP promoted mechanical solutions in most cases. The pro-
posed options were limited and pre-defined with a poor capacity to respond to 
the wide heterogeneity of socio-ecological conditions and drivers of erosion in 
Mexico’s forest regions. 

 

 
Figure 6. Continuity of funding from the Forest Soil Conservation and Restoration 
Sub-Program per ecoregion. 
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Even so, in realm of the soil conservation, no conservation practice is a pana-
cea that can be successfully adopted everywhere [3] [5]. The selection of soil 
conservation practices should therefore fully consider the particular social, en-
vironmental, and institutional conditions of each site [5] [6] in addition to the 
objectives of landowners, users, and managers. It is necessary to be fully aware of 
local interests, perceptions, and incentives in addition to the local histories of 
forest soil management that have led to degradation. 

Despite the recommendations of several external evaluations, the program’s 
approach remained rigid [17] [18] [30]. During the last ten years of its opera-
tion, the experience gained in each state and ecoregion was rarely incorporated 
into the program’s manual. Another analysis [6] was able to influence the pro-
gram’s operational rules [12], although to only a limited extent4. The difficulty of 
modifying the inappropriate practices of such a program appears to be closely 
related to overly hierarchical and centralized administration [31]. 

The restriction of soil conservation activities to the rigid guidelines of a single 
manual also ignores the rich local knowledge of forest soil conservation, imped-
ing communities’ ownership of restoration initiatives. Furthermore, the hierar-
chical transfer of technology from expert technicians to local forest users cha-
racteristic of the FSCRSP largely paralyzed communities’ capacity building. The 
outcomes of such programs appear to have an even greater negative impact on 
soil conservation in countries with highly biodiverse forests, which are largely 
owned by local communities [32] [33]. In these forests, local participation and 
knowledge are critical for sustainability. 

Over the fourteen years of the program’s operation, forest owners rarely re-
produced mechanical soil conservation practices [6] [30]. On the other hand, 
this approach did initially result in a uniform policy, although slight changes 
were made later on with respect to the type of soil conservation practices imple-
mented in some ecoregions. Mechanical measures were largely preferred as they 
are easier to report as an indicator of programmatic performance. However, they 
can also be a means of diverting resources and, unfortunately, a corrupt use of 
public funding (interview Juan Manuel Torres Rojo). It is also notable that close 
and continual advisory to local communities was absent, even though other 
CONAFOR programs clearly had local technicians working with communities 
on a permanent basis, particularly in regard to land use planning, which did re-
sult in the strengthening of communities’ technical and governance capacities 
(interviews Lucia Madrid, Juan Manuel Frausto). 

Also, as previously mentioned, restoration of forest ecosystems is a complex, 
long-term process rather than a single event or events. Any initial treatments are 
simply the first steps of this process [8]. Restoration can be a multi-year or even 
a multi-decade goal requiring the continual improvement of ecological condi-
tions [8]. However, the FSCRSP only granted annual subsidies, a practice in-

 

 

4The discussion of the negative impact of ditches on soil quality was discussed with CONAFOR offi-
cials [6] [21]. As a result, the operational rules were modified in 2015, and this practice was prohi-
bited along the Trans-Mexican Volcanic Belt. 
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compatible with the long-time objectives of forest soil restoration and conserva-
tion. These goals require at least a medium-term vision based on participatory 
land-use planning. Continuity of funding should not only be based on the diag-
nosis of the state of ecosystems but also, according to [34] on communities “go-
vernance capacities” and “the development of trust and a sense of mutual obliga-
tion toward protecting the long-term sustainability of the resource”. The dura-
tion of a program’s financial support should be based on careful and continuous 
monitoring. 

Another disregarded risk was related to the use of economic incentives. As in 
the case of other government programs that rely on the use of subsidies to pro-
mote desired behaviors, farmers may lose interest and abandon conservation 
practices when incentives end. This is particularly true when the problem, as is 
often the case with forest soil degradation, is not perceived as a top priority by 
community members. 

Furthermore, the analysis clearly shows that the centralized policies of the 
FSCRSP were mostly unable to incorporate local views, values, opinions, and 
rules, preventing a comprehensive perspective of soil degradation and its 
processes. As a result, more often than not, technocratic solutions were pro-
posed. On the other hand, adaptive governance is based on the consideration of 
broader contextual, social, and institutional processes, with emphasis on social 
learning and co-management. In the context of the severity of the current so-
cio-ecological crises and frequent policy failures, it is critical to re-examine how 
governance and institutions operate in societies and whether top-down policies 
are effective. The complexity and uncertainty inherent to socio-environmental 
systems requires that policies be designed, implemented, and adapted according 
to the local context in order to solve problems and also create learning oppor-
tunities. In the present case, this implies the need to assess the ecological effects 
and economic efficiency of current forest and soil policies in Mexico. 

The overarching purpose of environmental policy is to improve environmen-
tal conditions. However, despite growing environmental problems, financial re-
sources are increasingly scarce. Accordingly, evaluation should also be a central 
component of environmental policy, especially to identify which policies are ef-
ficient and which have unexpected negative outcomes [7]. International research 
has provided a strong basis for best management practices (BMPs) in the moni-
toring of soil conditions and implementation of soil conservation and restora-
tion measures. Effective soil monitoring relies on visual and quantitative soil 
disturbance indicators and soil quality indicators to assess the efficacy of BMPs 
under different conditions, including whether they contribute to maintaining 
soil and hydrologic functions [35]. 

Internationally, soil conservation programs contemplating the variability of 
local contexts have recurred to different methods and strategies such as soil 
monitoring protocols [36]; the development of distinct intervention strategies 
for different regions [37]; the definition of general principles to guide restoration 

https://doi.org/10.4236/ojss.2020.109020


H. Cotler et al. 
 

 

DOI: 10.4236/ojss.2020.109020 386 Open Journal of Soil Science 
 

practices, allowing forest owners to adapt them to local conditions [38]; different 
approaches for effective monitoring [8]; and the establishment of long-term re-
search sites for producing information to adapt program parameters and report 
outcomes on a broader scale [2]. These strategies recognize and underline the 
importance of local approaches that are attentive to site context and markedly 
contrast with the natural resource management strategies of the Mexican gov-
ernment characterized by strongly centralized and hierarchical decision making. 
Policies driven under this approach are opposite to the decentralized, adaptive, 
bottom-up, and cooperative actions currently evidenced to be effective in eco-
system management [39]. 

Several factors contribute to the complexity of the assessment of soil conser-
vation practices in forests, such as the heterogeneity of landscapes. Also, the 
outcomes of chosen measures are often uncertain, and impacts may be only visi-
ble in the long term. Furthermore, climate change exacerbates deterioration 
processes. However, the absence of monitoring of the ecological impacts in addi-
tion to the constraints of overly centralized institutional functioning undermines 
adaptive policy learning. 

5. Conclusions 

The Forest Soil Conservation and Restoration Sub-Program (FSCRPS) of 
CONAFOR for promoting soil conservation and restoration in Mexico failed to 
consider relevant contextual differences in forest regions and lacked a diagnosis 
of forest soil degradation processes. Besides, the forest communities’ interests, 
visions, and norms in which measures were to be implemented were ignored. 

The program mainly promoted rigid alternatives and solutions and largely 
failed to address the various deterioration drivers present in the different ecore-
gions, states, and municipalities of Mexico. 

The present study highlights the unintended outcomes of a centralized soil 
conservation policy dominated by bureaucratic interests: more than 70% of the 
total budget was used to implement mechanical measures, such as the construc-
tion of dams, stone walls, and ditches, and these solutions were homogeneously 
implemented across all ecoregions, creating obstacles for the building of local 
capacities and, ultimately, contributing little to the improvement of forest soil 
quality in terms of organic matter and [8] [9]. The implementation of mechani-
cal practices often favored rent-seeking practices.  

The arbitrary and careless use of public resources is further evident in the 
pronounced lack of coherence in the allocation of financial resources, for exam-
ple, 1) the unequal distribution of funding per km2 in the different ecoregions; 2) 
the concentration of funding in very few municipalities, specifically in an urban 
municipality; and 3) the lack of continuity of funding in most areas where the 
program operated. 

Soil conservation is a long-term process with internationally documented ex-
periences of both failures and successes [40] [41]. However, given the severity of 
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soil degradation in Mexico and worldwide, it is necessary to shorten the learning 
curve of public policies through systematic assessments of soil conservation 
strategies from both environmental and social perspectives. Among the lessons 
learned from the FSCRSP are the following: First, it is necessary for soil conser-
vation programs to be based on a careful analysis of the underlying drivers of 
land degradation and strong community governance, with forest owners actively 
taking part in the design, implementation, and monitoring of interventions in 
order to successfully achieve adaptive forest management. Second, the best soil 
management flexibly adapts to local conditions. Also, in this regard, one of the 
best indicators of the effectiveness of soil conservation practices is their degree of 
adoption by local communities. Third, to ensure the sustainability of soil, it is 
important to strengthen vegetative measures and not just mechanical ones. 
Third, it is important to establish global or regional monitoring protocols to 
identify the best forest soil conservation practices and adapt them to the research 
capabilities and local institutions involved in forest management in particular 
countries. Monitoring programs are essential for evaluating the efficiency of for-
est restoration efforts and mitigating the negative effects of poorly planned ac-
tivities before they have long-term consequences, thereby enabling learning from 
experience [8]. 

Although the monitoring and assessment of land degradation has been widely 
discussed [42], these concepts are rarely included in policy design and imple-
mentation [43]. Despite an abundant research body on land degradation control, 
progress has been hampered by the lack of effective monitoring and assessment, 
not only of the state of the land but also of the performance and impacts of the 
interventions.  
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