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Resumen

Este estudio aborda la necesidad de impulsar practicas agricolas sostenibles en
Valle de Santiago, Guanajuato, en el marco de los Objetivos de Desarrollo
Sostenible (ODS). El objetivo fue evaluar la viabilidad econémica de la
reconversion hacia el cultivo de limon persa (Citrus x latifolia) mediante un
enfoque cuantitativo, utilizando el indice de Productividad Especifica (IPE). La
metodologia considerd 69 hectareas distribuidas en 11 localidades, estimando la
relacion entre superficie cultivada, rendimiento por hectarea, precio de mercado
e inversion. Los resultados mostraron valores de 24.16 y 17.80 del IPE en dos
escenarios, lo que indica alto potencial de rentabilidad y la capacidad del cultivo
para cubrir los costos de inversién. La discusion destaca que, aunque el limén
persa presenta ventajas economicas y ambientales, factores externos como la
volatilidad de precios, la variabilidad climatica y actividades ilicitas pueden influir
en su estabilidad. En conclusion, la reconversion agricola hacia este cultivo
constituye una alternativa rentable y sostenible, con beneficios potencialmente
replicables en otros contextos.

Palabras clave: Agricultura; diversificacion de cultivos; impacto econdmico;
objetivos de desarrollo sostenible

Abstract

This study addresses the need to promote sustainable agricultural practices in
Valle de Santiago, Guanajuato, within the framework of the Sustainable
Development Goals (SDGs). The objective was to assess the economic feasibility
of reconversion to Persian lime (Citrus x latifolia) cultivation through a quantitative
approach, using the Specific Productivity Index (IPE). The methodology covered
69 hectares across 11 localities, estimating the relationship among cultivated
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area, yield per hectare, market price, and investment. Results yielded IPE values
of 24.16 and 17.80 under two scenarios, indicating high profitability potential and
the capacity of the crop to cover investment costs. The discussion underscores
that, while Persian lime offers economic and environmental advantages, external
factors such as price volatility, climatic variability, and illicit activities may affect its
stability. In conclusion, agricultural reconversion to this crop emerges as a
profitable and sustainable alternative, with benefits potentially replicable in other
contexts.

Keywords: Agriculture; crop diversification; economic impact; sustainable
development goals

1. Introduction

Agricultural practices worldwide are undergoing transformation as communities
seek to balance economic growth with environmental sustainability (1). In this
context, Persian lime cultivation presents a unique opportunity for regions such as
Valle de Santiago, Mexico, to advance sustainable development while improving
local livelihoods. Persian lime, known for its high market demand and profitability,
can serve as a catalyst for economic and social progress when integrated into a
sustainable, well-planned agricultural framework (2).

Valle de Santiago, located in the heart of Mexico, is rich in natural resources and
agricultural potential. However, traditional farming methods and over-reliance on
a limited range of crops have constrained the region’s economic resilience and
environmental sustainability (3). The introduction of Persian lime cultivation-
supported by strategic initiatives and sustainable practices-offers a promising
solution to these challenges.

This article examines the implementation of the Sustainable Agricultural
Reconversion Program in Valle de Santiago, which aims to diversify crops and
production systems. By harnessing the region’s natural wealth and encouraging
market diversification, the program seeks to improve product sale prices and
increase farmers’ incomes. A central element of this initiative is the collaboration
between Citizen Participation Committees and the Municipal Government,
ensuring inclusive and effective decision-making in resource allocation.

Through analysis of program outcomes-including the assessment of planted area
(hectares) and economic impacts at constant market prices-this study provides
valuable insights into the potential of Persian lime cultivation as a sustainable
development strategy. Despite certain limitations, such as external variables
affecting prices, the findings underscore the significant benefits of agricultural
diversification and community collaboration.

Ultimately, this paper demonstrates how the expansion of Persian lime cultivation
in Valle de Santiago can contribute to the goals of the 2030 Agenda for
Sustainable Development, fostering economic growth, environmental
stewardship, and social well-being in the region.
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1.1 Sustainable Development Goals (SDGs)

The 2030 Agenda for Sustainable Development, with its 17 Sustainable
Development Goals (SDGs), serves as a global model for achieving peace and
prosperity for people and the planet (4). The SDGs provide a comprehensive
framework to address the world’s most pressing challenges, including poverty,
hunger, inequality, and environmental degradation.

SDG 2 (Zero Hunger) and SDG 12 (Responsible Consumption and Production)
are particularly relevant to sustainable agriculture. SDG 2 seeks to end hunger,
achieve food security and improved nutrition, and promote sustainable agriculture,
while SDG 12 focuses on ensuring sustainable consumption and production
patterns (5).

1.2 Agronomic practices and yield improvement

The sustainability of Persian lime (Citrus x latifolia) cultivation is closely tied to
optimized agronomic practices-a topic widely discussed in recent literature.
Garcia et al. (6) emphasize the importance of soil health, irrigation management,
and pest control to maximize yields. They argue that low soil fertility, compounded
by poor water-resource management, has reduced yields of several citrus crops,
including Persian lime. Accordingly, they propose tailored (site-specific)
fertilization programs and integrated pest management (IPM) systems that lower
dependence on chemical inputs while maintaining productivity, with practices
adjusted to the specific conditions of Valle de Santiago, where rainfall variability
and soil salinization are major issues.

Srivastava et al. (7) highlight the role of organic amendments-especially compost
and cover crops-in improving soil fertility and Persian lime fruit quality. These
practices not only increase soil organic matter but also enhance long-term soil
health, which is essential for sustainable agriculture.

In the realm of precision agriculture, technologies such as remote sensing and
soil-moisture sensors have optimized lime production. Ampatzidis (8) reports that
farmers who adopted these tools achieved more consistent yields and greater
water-use efficiency, reflecting global trends in resource-efficient natural-resource
management.

1.3 Economic viability and market potential

The economic viability of Persian lime (Citrus x latifolia) cultivation is crucial for
farmers in Valle de Santiago, where market volatility and weather risks affect
profits. Castillo etal. (9) highlight that market diversification and value-added
processing are essential for long-term profitability. An exclusive focus on exporting
fresh produce makes the industry vulnerable to price fluctuations, especially in
markets with strict standards such as the United States.

Recent studies have also examined the export potential of Persian lime,
emphasizing the importance of complying with international certifications and
standards to access high-value markets. Alvarez (10) provides an in-depth
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analysis of this potential, indicating that producers who meet GLOBALG.A.P.
certification requirements are more likely to secure contracts with premium
buyers. However, this requires investment in postharvest handling and
cold-storage facilities, which remains a challenge for small-scale farmers.

The impact of price volatility on the Persian lime market has been extensively
studied. Alatriste etal. (11) argue that volatile pricing is influenced not only by
market demand but also by climatic factors-such as drought and flooding events-
that disrupt supply chains. Their research suggests that market diversification,
particularly through agro-industrial development and value-added products (e.g.,
lime juice and essential oils), can help insulate farmers from the economic shocks
associated with fresh-lime price fluctuations.

1.4 Sustainable agriculture and environmental impact

Sustainable farming practices mitigate the environmental impacts of conventional
citrus production. Castillo-Martinez et al. (12) quantify the environmental footprint
of Persian lime systems, attributing most impacts to irrigation water use and
reliance on synthetic inputs; they recommend conservation tillage, organic
fertilization, and agroecological strategies (crop rotation and agroforestry) to
reduce emissions and improve soil function.

Water management is a critical lever. In Valle de Santiago, Persian lime cultivation
is highly dependent on irrigation, while water scarcity is intensifying with climate
change. Lopez-Lambrario et al. (13) report that efficient systems-particularly drip
irrigation and improved scheduling-reduce water losses and enhance yields, fruit
quality, and market returns.

Agroecology offers a robust framework for sustainability in Persian lime farming.
Paracchinni et al. (14) show that practices like intercropping and integrating tree
species increase biodiversity and functional resilience, lowering dependence on
external inputs.

Given rising extremes, the intersection between sustainable practices and climate
adaptation is crucial. DelaCruz-Basu etal. (15) advocate climate-smart
measures-including resilient varieties, early-warning systems, and risk transfer
(e.g., index insurance)-noting that upfront investments can yield long-term
agronomic and economic benefits.

1.5 Community participation and govemance

The role of community participation in promoting sustainable agricultural practices
cannot be overlooked. In their study on Persian lime cultivation, Diaz-Dale et al.
(16) found that local community organizations play a crucial role in resource
management and decision-making. These organizations, which often involve
smallholder farmers, have been instrumental in coordinating access to resources
like water and seeds. Moreover, they provide a platform for farmers to share
knowledge and collectively address common challenges, such as pest outbreaks
and market access issues.
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Bodin’s (17) principles of collective action are reflected in these community-based
governance systems. Guibrunet et al. (18) emphasizes the importance of building
strong local institutions that enable farmers to collaborate with government
agencies and non-governmental organizations (NGOs). Such collaborations can
lead to more effective resource allocation, improved governance, and better
access to agricultural extension services. In Valle de Santiago, these collaborative
efforts have been particularly successful in mobilizing funds for sustainable
agriculture projects, such as water conservation initiatives and organic farming
programs.

The success of community-driven approaches also highlights the importance of
social capital in agricultural development. According to Blanco et al. (19), social
networks and trust among farmers are key factors in the adoption of sustainable
practices. Their research shows that farmers who actively participate in
community organizations are more likely to adopt environmentally friendly
practices, such as agroforestry and organic farming, compared to those who work
in isolation.

1.6 Policy interventions and support mechanisms

Government policies and support mechanisms have a profound impact on the
ability of farmers to adopt sustainable practices. Pérez-Olmos & Aguilar-Rivera
(20) examine the effectiveness of rural development policies in promoting
agricultural productivity and sustainability. They argue that targeted subsidies,
infra-structure development, and access to extension services are crucial for
supporting farmers’ transitions to sustainable farming practices. They highlight the
role of government-funded research and development (R&D) programs in
disseminating knowledge about climate-resilient crops and sustainable farming
techniques.

In Mexico, the federal government has introduced various initiatives aimed at
promoting sustainable agriculture. For instance, Castellanos et al. (21) note that
the country’s “Sustainable Agriculture Program” provides subsidies and technical
assistance to farmers who adopt practices like organic farming and conservation
agriculture. These policies are designed to align with Mexico’s commitments to
international climate agreements, such as the Paris Agreement. However,
challenges remain in terms of policy implementation, particularly at the local level,
where limited administrative capacity and corruption can hinder the distribution of
resources.

International organizations also play a role in shaping agricultural policies. A re-
port by the Food and Agriculture Organization of the United Nations (22) highlights
the need for integrated policy frameworks that address both the economic and
environmental aspects of agricultural development. The FAO advocates for the
integration of social, economic, and environmental objectives in rural development
policies, emphasizing the importance of inclusive approaches that take into
account the needs of smallholder farmers.
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1.7 Study context: the municipality of Valle de Santiago, Guanajuato, Mexico

The municipality of Valle de Santiago is in the southern part of the state of
Guanajuato and covers an area of 820.1 km2. According to the 2020 National
Census, its population amounts to 150,054 inhabitants, which represents 2.4% of
the total inhabitants of the state (23).

According to the Gloss of the First Government Report of the Municipal
Administration of Valle de Santiago, Guanajuato for the period 2021-2024, this
municipality stands out for its active participation in the agri-food sector, standing
out in the production of a variety of products including corn, sorghum, barley,
broccoli, chickpeas, cucumber, beef, pork, goat, as well as the production of goat
and cow's milk (24).

1.8 Sustainable Agricultural Conversion Program

The Municipal Administration 2021-2024, under the presidency of Eng. Alejandro
Alanis Chavez, has developed a Government Program for that period. This
program is aligned with the Municipal Development Plan, the State Development
Plan, the National Development Plan and the Sustainable Development Goals.

The effectiveness of this municipal program is evaluated through a traffic light
system in an alternative control panel that incorporates 127 specific indicators for
emerging and sustainable cities. This valuable approach was recognized in 2019
by the Evaluation Committee of the National Institute for Federalism and Municipal
Development (INAFED) and the Ministry of the Interior, being highlighted as one
of the best municipal practices at the national level.

One of the key strategies for strengthening the agricultural sector is to promote
and support the diversification of crops and production systems. This aims to take
advantage of the natural wealth of the territories, expand market horizons and,
consequently, raise the sale prices of products, as well as farmers' incomes.
Among the crops that have registered satisfactory productive and commercial
results and that have been demanded by producers is the cultivation of Persian
lemon, which is included in this program (24).

The Municipality's Directorate of Social and Rural Development has established
as a strategic priority the obtaining of a diagnosis based on priority social needs,
which allows for the targeted allocation of government resources. To achieve
these objectives, the Citizen Committees for Social Participation have been
created.

Citizen Social Participation Committees consist of teams of 10 people who
organize, meet, and actively participate to carry out actions for the benefit of their
neighborhood and community. Currently, the municipality has a total of 490
Citizen Committees for Social Participation, of which 233 are in rural areas.

The Citizen Committees for Social Participation are conceived by the public
administration in management, as a collaborative alliance between the
municipality and the citizen since their work aims to focus on the diagnosis of
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needs and the selection of support programs aimed at the agricultural sector,
specifically agricultural producers. This collaboration, if successful, could
contribute to a successful productive and commercial result.

To guarantee the sustainability of the Citizen Committees for Social Participation
and their activities, the following actions are implemented:

1.

Evaluate the use and implementation of agri-food and social resources by

the community.

Evaluate, together with the Citizen Committees for Social Participation, the
impact that the benefits received have had on their quality of life and

economic situation.

Carry out a new diagnosis of the needs, in collaboration with the Citizen

Committees for Social Participation.

1.8.1 Alignment with the Sustainable Development Goals

The case presented in this study is aligned with the SDGs presented in the
following table, and the specific goals and initiatives to meet them are also
indicated.

Table 1. SDGs, Specific Goals and Initiatives of the Sustainable Agricultural Reconversion Program of Valle de

Santiago

SDG

Specific Goal

Initiative to Meet the Target and SDG

17 Strengthen the means of
implementation and revitalize
the Global Partnership for
Sustainable Development

2 End hunger, achieve food
security and improved nutrition
and promote sustainable
agriculture

17.17 Encourage and promote
effective partnerships in the public,
public-private and civil society
spheres, drawing on the experience
and resource  strategies of
partnerships.

2.3 By 2030, double agricultural
productivity and incomes of small-
scale food producers, including
women, indigenous peoples, family
farmers, pastoralists and fishers,
including through secure and
equitable access to land, other
production resources and inputs,
knowledge, financial services,
markets, and opportunities for
value-added generation and off-
farm employment.

24 By 2030, ensure the
sustainability of food production
systems and implement resilient
agricultural practices that increase
productivity and production,
contribute to the maintenance of

Formation of the Citizen Committees for
Social Participation with the aim of
having diagnoses of social needs and
their empowerment to decide which
government resource programs of the
Directorate of Social and Rural
Development cover their priority needs.

Among other programs, there is the
Program for the Sustainable
Reconversion of Agriculture, whose
objective is to promote and support the
diversification of crops and production
systems to take advantage of the
natural wealth of the territories, diversify
markets and improve the sale prices of
products and the income of farmers.

Specifically, in 2022 it has supported
other crops, such as the cultivation of
chickpeas and Persian lemons for the
establishment or  expansion  of
commercial gardens.
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10 Reduce inequality within and
among countries

15 Protect, restore and promote
sustainable use of terrestrial
ecosystems, sustainably
manage forests, combat
desertification, and halt and
reverse land degradation and
halt biodiversity loss

ecosystems, strengthen the
capacity to adapt to climate change,
extreme weather events, droughts,
floods and other disasters, and
progressively improve soil and land
quality.
101 By 2030,

progressively Sustainable Agricultural Reconversion

achieve and sustain income growth  Program.

for the poorest 40 per cent of the

population at a rate above the

national average.

15.9 By 2020, integrate ecosystem In the  Sustainable  Agricultural

and biodiversity values into national
and local planning, development
processes, poverty reduction
strategies and accounting.

Reconversion Program, the countryside
is strengthened, the diversification of
crops and production systems is
promoted and supported to take
advantage of the natural wealth of the
territories.

1.8.2 Description of the population

The Sustainable Agricultural Reconversion Program has the participation of
Persian lemon farmers in Valle de Santiago, Mexico, who have a socioeconomic
profile characterized by several key aspects:

Most producers are men over 40 years of age, with a tendency to the aging
of the rural population

Families are large, with several members involved in agricultural activities.

The educational level is generally low, with many producers having
completed only primary education. However, there is an increase in
access to secondary education and training in agricultural techniques,
thanks to government and non-governmental organization programs.

Land ownership varies, with some producers owning small plots of 1 to 5
hectares, and others operating leased land.

Access to water for irrigation is crucial, and many rely on traditional
systems, although there are efforts to implement more efficient irrigation
technologies.

Access to credit is limited, with many producers relying on informal
financing or government support programs.

Cultivation techniques range from traditional methods to modern and
sustainable practices.

The use of chemical fertilizers and pesticides is common, but there is a
growing interest in organic techniques.

Mechanization is limited, with many activities carried out manually or with
basic machinery.
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The adoption of innovative technologies and practices is variable,
influenced by access to information and financial resources.

In terms of economic characteristics:

Producers' incomes are significantly dependent on fluctuations in the
Persian lemon market, with volatile prices affecting economic stability.

Some producers diversify their crops to mitigate risks, growing corn, beans
or other products.

Most sell their produce to local intermediaries, although there are efforts
to access national and international markets to obtain better prices.

Among the main challenges are climate variability, with droughts and
pests, which represent great threats to agricultural production.

Limited infrastructure, such as roads and access to technology, can restrict
efficiency and profitability, and some situations of an illicit nature that
modify the price of agricultural products.

Government support is crucial, but often insufficient or poorly distributed,
which is why this type of initiative arises with the intention of reducing these
problems.

1.8.3 Description of the conversion program

An agricultural reconversion program is an initiative designed to transform the
productive structure of the agricultural sector, with the aim of improving the
profitability, sustainability and competitiveness of agriculture. These programs
seek to diversify agricultural production, reduce dependence on traditional crops,
and promote more efficient and sustainable practices (25).

The following are the key components of the Sustainable Agricultural
Reconversion Program of the municipality of Valle de Santiago that is investigated
in this work:

Identification of Alternative Crops: Includes the evaluation of crops with
high economic potential and adaptability to the climate and soil of the
region, as well as the promotion of crops that are in demand in the national
and international market. In this case study, the low amount of water
required by the Persian lemon crop is of special interest, which responds
to the drought conditions in the municipality of Valle de Santiago and the
surrounding area. In addition, crops of white chickpea, peach, lime,
medlar, olive, prickly pear and beans have been worked.

Technical Assistance and Training: Includes training farmers in new
cultivation techniques, pest and disease management, and sustainable
agricultural practices, as well as ongoing technical advice to ensure the
correct implementation of new crops. In this program, there is an

10
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agronomist technical advisor who provides advice on soil analysis, crop
establishment, planting, seed selection, plant variety, fertilization,
agronomic management and harvesting.

3. Financing and Economic Support: Access to credit and financing for the
acquisition of inputs, seeds and technology necessary for reconversion is
contemplated, as well as subsidies and direct economic support to
facilitate the transition.

4. Research and Development: Market studies are carried out to identify
opportunities and trends in the demand for agricultural products.

5. Policies and Regulations: The implementation of public policies at the
municipal level that encourage reconversion, as well as regulations that
ensure sustainable agricultural practices and protect the environment, is
executed. Currently, under this program, there is government economic
support for the acquisition of seeds or plants in which part is contributed
by the state and municipal government, and another by the beneficiary
producer. There is also support at the federal and state levels for the
planting of cereals considered as basic grains. In addition, there are loan
modalities in which the Company finances the planting while providing
advice during the process. Finally, there are loan boxes where the amount
is assigned depending on the number of hectares owned by the producer.

The main objectives pursued with this agricultural conversion program are the
diversification of production, the increase in profitability, environmental
sustainability and finally, rural development.

To recap, this program is a comprehensive strategy that seeks to transform
traditional agriculture into a more diversified, profitable and sustainable model,
benefiting both farmers and the environment and the economy in general.

Table 2. Locality, hectares planted with Persian Lemon and beneficiaries.

Locality Hectares planted Beneficiaries
Charco de Pantoja 7 1
Coalanda 2.5 1
Las Raices 10 1
Miravalle 20.5 1
Noria de Mosqueda 6.5 1
Puerta de Andaracua 6 1
San Agustin 3 1
San Jerénimo Araceo 0.5 1
San José de la Montafia (Los Gatos) 4 1
San José del Brazo (La Correa) 1.5 1
Valle de Santiago 7.5 1

Total 69

-—
-
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2. Materials and methods

The following calculations are based on data from the official document Glosa of
the First Government Report of the Municipal Administration of Valle de Santiago,
Guanajuato, for the period 2021-2024, which highlights key indicators of
agricultural productivity and economic impact.

The proposed Specific Productivity Index (SPI) is particularly relevant in a study
evaluating the Sustainable Agriculture Conversion Program (SACP) because it
provides a focused metric that reflects both land use and economic outcomes.

The SPI allows for a standardized measure of output per hectare, making it a
valuable tool for assessing the effectiveness of sustainable practices on Persian
lime plantations. By analyzing the planted hectares and correlating them with
potential economic returns based on market values, the SPI offers a concrete
indication of the program's viability and profitability.

This approach not only helps to quantify improvements in yield and efficiency but
also provides insights into the financial feasibility of sustainable agriculture
practices, which can be a powerful incentive for farmers and stakeholders to adopt
environmentally friendly methods.

This index, therefore, serves as a comprehensive gauge of the program's
success, enabling stakeholders to make data-driven decisions about expanding
or adjusting the SACP to optimize both ecological and economic outcomes.

In the case of the Persian lemon analyzed in this work, the valuation of the effects
is carried out in two scenarios: in the first of them, the hectares planted in the
municipality of Valle de Santiago are considered, multiplied by the average tons
per hectare harvested and then by the average price per national ton of the year
2020.

Therefore, the formula for the Specific Productivity Index (first scenario) is given
by:

(ASV)(ReC) (PN)

IPE = = "= (1)

Where:

IPE = Specific Productivity Index

ASV = Planted area in Valle de Santiago, in hectares

(ReC) = Average of the national historical yield, in tons per hectare
(PN) = Average price per ton, national records

MI = Investment amount

And in both cases, it is divided by the amount invested to obtain a productivity
index, if the index is less than one then the result of the actions carried out could
be qualified as negative, but if it is greater than 1 then the program was successful
and would be expected to come closer to achieving the different objectives set.

12
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3. Results

Table 3 presents the values obtained from the Specific Productivity Index (SPI) in
two scenarios for the different localities evaluated in the municipality of Valle de
Santiago. The calculations consider the planted area (ASV), the average yield
(ReC), the national average price (PN) and the investment amount (MI).

Table 3. Specific Productivity Index of Persian Lemon

Locality ASV XReC XReC, XPN ME rPE [PE,.

Charco de Pantoja 7 15.3563 11.31347 $6,156.36 $270,000 245 1.81
Coalanda 25 15.3563 11.31347 $6,156.36 $270,000 0.88 0.64
Las Raices 10 15.3563 11.31347 $6,156.36 $270,000 3.50 2.58
Miravalle 20.5 15.3563 11.31347 $6,156.36 $270,000 7.18 5.29
Noria de Mosqueda 6.5 15.3563 11.31347 $6,156.36 $270,000 2.28 1.68
Puerta de Andaracua 6 15.3563 11.31347 $6,156.36 $270,000 2.10 1.55
San Agustin 3 15.3563 11.31347 $6,156.36 $270,000 1.05 0.77
San Jerénimo Araceo 0.5 15.3563 11.31347 $6,156.36 $270,000 0.18 0.13
San José de la Montafia

4 15.3563 11.31347 $6,156.36 $270,000 1.40 1.03
(Los Gatos)
San José del Brazo (La

1.5 15.3563 11.31347 $6,156.36 $270,000 0.53 0.39
Correa)
Valle de Santiago 75 15.3563 11.31347 $6,156.36 $270,000 2.63 1.93
Total 69 241 17.80

4. Discusion

As it was mentioned previously, in the effort to foster sustainable agricultural
practices in Valle de Santiago, Mexico, the Persian lime crop has emerged as a
viable candidate for economic growth and environmental preservation. The use of
a Specific Productivity Index (SPI) provides a comprehensive tool for evaluating
the success of this transformation. By analyzing the number of hectares planted
with Persian lime and calculating potential returns based on market prices, this
index gives stake-holders insights into the feasibility and impact of the Sustainable
Agriculture Conversion Program (SACP) in Valle de Santiago. The SPI findings,
reveal promising outcomes for Persian lime cultivation, despite certain limitations
and external influences that may impact profitability.

The SPI values of 24.16 and 17.80 points demonstrate favorable economic
potential for Persian lime cultivation. These values reflect the balance between
land utilization, crop yield, and market value, providing a structured approach to
assessing sustainable agricultural initiatives.

13
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4.1 Analysis of first scenario: economic feasibility and potential of persian lime
cultivation

In the first scenario, 15 hectares of land distributed across 11 rural locations in
Valle de Santiago were dedicated to Persian lime cultivation during the 2020
agricultural cycle. The SPI of 24.16 was calculated based on both the crop yield
per hectare and the producer price for Persian lime that year. This high index
points to a substantial return on investment (ROI), suggesting that Persian lime
cultivation is not only financially viable but also capable of meeting, or even
surpassing, initial investment expectations.

The 24.16 SPI indicates that the income generated from the lime production in
this scenario is considerably higher than the input costs, confirming the profitability
of this agricultural conversion. From a strategic perspective, this positive outcome
is encouraging for investors and farmers considering Persian lime cultivation as
part of a sustainable development plan. By focusing on this high-yield crop, the
SACP aligns with both economic and environmental objectives, as Persian lime is
a crop with moderate water requirements and adaptability to various soil types,
making it a suitable choice for sustainable agriculture in Valle de Santiago.

4.2 Analysis of second scenario: strategic confirmation of crop choice

The second scenario analyzed also yielded a positive SPI, with a value of 17.80
points. Although this value is lower than that of the first scenario, it remains well
above the profitability threshold, confirming the strategic advantage of choosing
Persian lime for agricultural conversion. This SPI value suggests that, even under
varying conditions, the income from Persian lime cultivation can significantly
exceed initial investments. This reinforces the program's decision to promote this
crop, as it shows resilience and adaptability in generating consistent economic
returns.

The lower SPI value in this scenario might be attributable to several factors,
including variations in soil quality, climate conditions, or localized differences in
agricultural practices among the 11 locations. Nonetheless, the SPI remains
sufficiently high to support Persian lime as a suitable crop for the SACP, ensuring
a level of income stability for farmers engaged in sustainable agriculture. This
index value validates the feasibility of a large-scale expansion of Persian lime
cultivation in the region, as it offers farmers a reliable source of income and
provides long-term economic benefits.

4.3 Limitations and external factors affecting persian lime prices

While the SPI values in both scenarios reflect favorable outcomes, it is important
to consider the external factors that could influence the economic feasibility of
Persian lime cultivation. One significant variable affecting the profitability of
Persian lime is the market price, which is susceptible to fluctuations due to various
external influences.

One of the more concerning external factors is the influence of illicit activities on
the agricultural sector in Mexico, especially in certain regions where cartel
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involvement in lime production and distribution has been reported. These activities
can disrupt market stability, leading to price volatility that is difficult to predict or
quantify. Such instability poses a risk to farmers and investors, as the financial
returns of Persian lime can be unexpectedly affected by forces beyond the control
of the SACP or local authorities. Although these activities might artificially inflate
or deflate prices, the overall impact on the SPI remains uncertain and varies by
year and region.

In addition, factors such as global lime demand, climate-related crop disruptions,
and supply chain inefficiencies can also affect market prices. For example,
fluctuations in demand from the United States, a major importer of Mexican limes,
can cause abrupt shifts in lime prices. Similarly, extreme weather events, such as
droughts or hurricanes, can damage lime crops and lead to sudden price
increases. While the SPI captures profitability under stable conditions, these
variables introduce elements of unpredictability that could impact the economic
sustainability of Persian lime cultivation in Valle de Santiago.

Thus, the results derived from the SPI calculations illustrate the economic
potential of Persian lime cultivation in Valle de Santiago. With SPI values of 24.16
and 17.80 in the two analyzed scenarios, Persian lime emerges as a profitable
crop capable of providing significant returns on investment. These values validate
the SACP's decision to focus on this crop for sustainable development, offering a
promising pathway for farmers and investors alike.

However, it is essential to recognize that the price of Persian lime is influenced by
external factors, including illicit activities and market dynamics, which add a layer
of risk to the projected profitability. Although these challenges are difficult to
quantify within the SPI framework, their impact on market prices and financial
stability is undeniable. Consequently, while the SPI values support Persian lime
cultivation as a feasible and profitable endeavor, ongoing monitoring and adaptive
management strategies are recommended to mitigate potential risks and ensure
long-term economic sustainability.

Then, the SPI serves as a robust tool for evaluating the economic feasibility of
sustainable agriculture practices, such as Persian lime cultivation, in Valle de
Santiago. By providing a clear assessment of crop profitability under specific
conditions, the SPI facilitates informed decision-making for stakeholders in the
SACP. This strategic approach to sustainable development holds promise for both
the region’s economy and the promotion of environmentally responsible farming
practices.
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5. Conclusions

The need to carry out agricultural reconversion becomes a fundamental
requirement to guarantee the sustainability of food production; an objective
aligned with the Sustainable Development Goals (SDGs) of the 2030 Agenda.
This commitment is concretely reflected in the formulation of regional government
plans, as outlined in this paper.

However, due to the particularities inherent in agricultural activity, it is essential to
carefully examine each of these initiatives individually. This will allow us to verify
the results obtained, improve their operation and, ultimately, ensure the continuity
of the actions that have proven to be successful.

It is also of utmost importance to document experiences in which various actors
involved in agricultural production play an active role. Their participation is not
limited only to the search for greater economic returns but also includes the
identification of different social benefits that may arise because of this agricultural
reconversion.

From an economic perspective, and in line with the valuation analysis of the
Persian lemon crop presented in this work, we can conclude that, in both
scenarios evaluated, the calculation of the Economic Profitability Index (EPI)
yielded positive results. This validates the investment made on favorable terms
for the producers involved.

On the other hand, when considering the social implications, we can affirm that
the work carried out by the Citizen Committees for Social Participation, when
making decisions and proposing rural development programs to the Directorate
of Social and Rural Development, has been successful in improving the quality of
life from various perspectives.

These achievements have a direct impact on the fulfillment of specific targets of
the Sustainable Development Goals, such as SDG 2 (Zero hunger, targets 2.3
and 2.4), SDG 10 (Reduced inequalities, target 10.1), SDG 15 (Life on Land,
target 15.9) and SDG 17 (Partnerships to achieve the Goals, target 17.17).

Therefore, the case presented in this study confirms that the actions undertaken
at the level of local government effectively contribute to the achievement of the
SDGs of the 2030 Agenda. In addition, it shows that these actions have a positive
economic impact in the scenarios analyzed and that they are likely to be replicated
in similar conditions to increase the profits of producers.

Ultimately, this case underlines the importance of close collaboration between the
various actors involved in agricultural conversion at the local level.
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