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Strategies for Sustainable Agriculture and Food Security in Puerto Rico

Puerto Rico has a population of around 3.2 million and has experienced a significant migration of its
residents to urban centers, resulting in a high urbanization rate of 93.6% [1] [2]. Puerto Rico, as a
Commonwealth of the United States, has its own constitution and locally elected governor and legislative
assembly. Puerto Ricans are U.S. citizens, but cannot vote in U.S. presidential elections unless they live
in one of the states [3]. The island's agricultural landscape has evolved, with about 21.9% of all land now
used for farming. Today, plantains, bananas, coffee, and sugarcane are the primary crops. Puerto Rico's
agricultural exports are led by coffee, plantains, bananas, and tropical fruits like mangoes and pineapples.
Farming in Puerto Rico is known for its smaller-scale operations, typically with farms averaging around
65.0 cuerdas in size [4]. This is in stark contrast to the large agricultural lands commonly found in the
continental U.S., with farms averaging 445 acres [5].

The climate in Puerto Rico is tropical marine, offering warm temperatures throughout the year, with it
fluctuating between 73°F and 88°F [6]. The island's landscape includes mountains, coastal plains, and a
prominent central mountain range, crowned by Cerro de Punta. A typical family in Puerto Rico consists
of 2 to 3 members, with their diet being a fusion of rice, beans, plantains, and proteins like pork and
seafood. Root vegetables and tropical fruits also feature prominently [7] [8].

Families typically source food from local supermarkets, neighborhood stores, and community-supported
agriculture. Cooking is mainly done on gas stoves, with a growing trend towards using solar-powered
appliances as a response to frequent power outages [9]. Employment here spans the service sector,
manufacturing, and a growing tech industry. Jobs in education, healthcare, and tourism are common.
However, the average weekly wage is at $688 compared to $1435 for the U.S. mainland [10].

In Puerto Rico, public education is free [11]. In terms of healthcare, Puerto Rico faces significant
disadvantages compared to any U.S. state, heavily relying on public health initiatives such as community
health centers, Medicaid, and Medicare. However, due to its status as a territory, Puerto Rico receives
fewer federal funds and resources to support these programs than it would if it were a state [12]. Most
families here have access to clean water, toilets, electricity, and telephones, with improvements ongoing
since Hurricane Maria. Roads connect them to local markets, ensuring essential goods are within reach.
However, rural areas may face challenges with consistent utility services.

Economic instability is a typical problem families face in Puerto Rico. Due to limited agricultural land
and productivity challenges, the island imports over 85% of its food, including rice, wheat, and dairy
products [13]. This heavy reliance on imports makes the island vulnerable to global market fluctuations
and supply chain disruptions. It also contributes to increasing costs for local consumers and impacts food
security.

The island's food security is currently in a delicate state. Hurricane Maria and its aftermath revealed the
fragility of Puerto Rico's food system. It emphasized the immediate necessity for a stronger and
independent farming industry. Attempts are being made to revitalize the production of local food, with a
particular emphasis on sustainable methods to address issues related to climate change and limited natural
resources. Despite attempts to address the issue, establishing a sustainable agricultural system remains
difficult and complex. Land tenure problems and repairing infrastructure destroyed by previous



hurricanes are among the challenges. There is a significant demand for education and training in
sustainable practices, particularly for marginalized communities who frequently do not have access to
resources [14].

Hurricane Maria left Puerto Rico with approximately 480 million fallen trees, including high-value
hardwoods like mahogany [15]. Despite this, the island has not fully capitalized on these resources, with
much of the wood left to decay. This underutilization represents a missed economic opportunity, as these
woods could be repurposed into valuable products that support both the local economy and environmental
sustainability [16].

Puerto Rico's mahogany and other valuable hardwood reserves present considerable economic
opportunities. These hardwoods, when saved and reused, have the potential to become valuable items
such as furniture, musical instruments, and luxury goods, leading to significant profits [17]. The
government can assist in this by providing incentives for local businesses to build processing facilities
and by marketing these products in global markets. This strategy would improve the economy and also
offer a sustainable solution for the downed trees, aiding in Puerto Rico's enduring strength.

Even though high-value hardwoods are great for economic gain, the large amount of low-value wood
from fallen trees can play a key role in restoring the environment. This timber can be reused to create
protective structures and infrastructure that aid agricultural activities, especially in regions prone to severe
weather. These inexpensive wooden structures can form small environments that shield crops from
excessive wind, rain, and intense sunlight. They are also able to assist in the development of shade-loving
crops such as coffee, cocoa, and specific herbs, making the most of fallen trees while encouraging a more
varied and robust farming method. This approach serves a dual purpose by safeguarding crops and
promoting food security and agricultural sustainability.

Furthermore, the tactical application of this timber in construction goes beyond just farming areas. These
materials can be used to build greenhouses, trellises for vine plants, or as bases for agroforestry systems
with diverse plant species that mutually benefit each other. These formations offer protection, improve
soil quality, and encourage biodiversity, all essential for sustainable farming.

While this is an innovative use of fallen trees, the USDA Caribbean Climate Hub workshop report
highlighted several obstacles [18]. The issues included inadequate government support, funding problems,
and difficulties with wood export permits and regulations. There was also a lack of a comprehensive
waste management plan and infrastructure for handling large-scale organic matter. To address these issues
and transform fallen trees into a sustainable solution, the following implementation plan is proposed.

Government funding and community engagement are pivotal in addressing the challenges posed by
hurricane-generated wood waste. A task force with representatives from government agencies, NGOs and
private sector needs to be established. This task force should focus on developing a policy framework to
streamline permit processes, allocate funds for equipment acquisition, and create incentives for
sustainable forestry practices. The development of a robust market place for wood products by organizing
craft fairs, establishing partnerships with local furniture makers and construction companies is also
essential. Implementing Windrow composting supports managing vegetative waste, providing valuable
nutrients for agriculture and reforestation, and contributes to the long-term recovery and resilience of the
island's ecological systems [19].

Agritourism that integrates native crops is an additional option to tackle food insecurity while protecting
cultural heritage and stimulating economic growth. This method combines conventional farming
techniques with contemporary tourism strategies. It provides unique experiences for tourists while also
benefiting local farmers and communities. The agrotourism initiatives in Puerto Rico are built upon the



island's diverse agricultural history, which is deeply influenced by Taino and other indigenous traditions
[20]. By growing local plants like yuca, batata, and aji dulce, farmers can highlight the diversity of the
island and its cooking customs. These crops have adapted well to the conditions in the area, needing less
resources and showing strong resilience to the effects of climate change.

Agrotourism activities focused on native crops can come in different types, such as visits to farms,
practical lessons, and dining with food straight from the farm. Visitors have the opportunity to discover
traditional planting methods, like the Conuco system, where elevated mounds are made for growing crops
[21]. This approach boosts soil quality, increases water retention, and enhances crop yield while reducing
erosion. Combining agrotourism with eco-friendly farming methods is advantageous for both the
environment and nearby communities. Farmers are able to expand their sources of income, therefore
decreasing their economic vulnerability and encouraging the conservation of agricultural lands. This
method also supports food sovereignty by promoting the growth and consumption of indigenous crops at
a local level.

Collaboration is crucial for the successful implementation of agritourism initiatives. Offering training and
resources to farmers who want to create agrotourism opportunities can help ensure high quality
experiences for tourists. To appeal to eco-friendly travelers, social media marketing should showcase the
distinct cultural and ecological features of Puerto Rico's native agriculture. Policymakers should consider
creating rewards and frameworks that help growth of sustainable agritourism while also safeguarding
natural resources and cultural heritage.

In conclusion, the provided solutions offer a comprehensive pathway to promote Puerto Rico's
agricultural sustainability and long-term food security.
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