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				RESUMEN Los Servicios Ecosistémicos Culturales (SEC) valoran los beneficios intangibles que los ecosistemas brindan a las personas y son herramientas útiles para la planificación y gestión urbana. Este estudio tiene como objetivo identificar los SEC en áreas urbanas periféricas al Complejo Petroquímico El Tablezo, Venezuela. A partir de la revisión de planes urbanos, cuestionarios a expertos y cartografía participativa con grupos focales, se identifican los principales ecosistemas y sus beneficios. Las ciénagas y la costa altagraciana (lago de Maracaibo) destacan como ecosistemas clave, junto al sistema de espacios públicos verdes (calles, plazas, paseo costero) proporcionando beneficios recreativos, físicos y emocionales. Estos espacios, a pesar de la tensión con la actividad petroquímica, son esenciales para la articulación de la ciudad, contribuyendo a la calidad de vida y al bienestar de sus habitantes.
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				ABSTRACT Cultural ecosystem services (CES) value the intangible benefits that ecosystems provide to people and are useful tools for urban planning and management. This study aims to identify CES in urban areas peripheral to the El Tablezo Petrochemical Complex, Venezuela. Based on the review of urban plans, questionnaires to experts and participatory mapping with focus groups, the main ecosystems and their benefits are identified. The marshes and the Altagracia coast (Lake Maracaibo) stand out as key ecosystems, together with the system of green public spaces (streets, squares, waterfront promenade), providing recreational, physical and emotional benefits. These spaces, despite the tension with petrochemical activity, are essential for the articulation of the city, contributing to the quality of life and well-being of its inhabitants.
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				1. Introduction

				In the 1960s, urban growth in many cities in hydrocarbon-producing countries was driven by oil activity and the establishment of petrochemical industries on the urban periphery, surrounded by buffer zones to minimize their impact. These industries, the result of economic policies, transformed territorial structures and human settlements, altering the landscape and coherence of the territory. This promoted both formal and informal urban expansion, while the buffer zones became residual spaces, often occupied informally. From an environmental perspective, these dynamics caused significant degradation of ecosystems.

				This reality highlights the impact of their establishment on the territory, which, in many cases, has exceeded limits, where human action—shaped by culture—has been both the cause and the effect. In this context, this culture—through beliefs and practices—plays a central role in shaping the relationship with nature, either enabling or hindering the conservation of ecosystems that, historically, have been manipulated and transformed in pursuit of benefits. 

				In this context, the TES approach highlights the importance of people, communities, and institutions in the conservation and restoration of the territory and its biodiversity. The study focuses on TES to recognize the intrinsic value of ecosystems from cultural and social perspectives, following the framework of the Millennium Ecosystem Assessment (2003). 

				The research aims to promote a balanced coexistence between industry, the territory, and the population; it is being conducted in the parish of Los Puertos de Altagracia, located near the El Tablazo Petrochemical Complex in Zulia State, Venezuela, and seeks to identify SECs by recognizing ecosystems and associated cultural practices.

				The methodology combines a review of land-use and urban planning documents with questionnaires and participatory mapping applied to focus groups to assess the impact of the petrochemical industry on ES.

				2. Context and Case Study

				2.1. The Petrochemical Industry and Urban-Land-Use Planning

				The global industrialization boom was driven by the use of new energy sources. Following World War II, global industrial development and import substitution policies strengthened the petrochemical industry, which since the 1960s has transformed oil and gas into essential raw materials for various economic activities (Martínez Laguna, 2001).

			

		

		
			
				The location and establishment of the petrochemical industry depend on natural and man-made factors, such as transportation, water, electricity, and access to raw materials, with ports playing a fundamental role in commercialization (Valbuena Gómez, 1997). These large-scale, highly automated facilities require specialized infrastructure and give rise to large industrial clusters (De Santiago and Bourquin, 1975).

				Globally, the development of the petrochemical industry was driven by government economic policies, without adequate consideration of environmental aspects. Subsequently, technical regulations for petrochemical facilities were designed and implemented; protection zones were established around the facilities to safeguard both operations and public, private, and third-party assets, including people and natural areas (Pirela, n.d.).

				Despite urban regulations and standards, the construction of petrochemical complexes transformed these territories, driving urban expansion and highway construction, and creating tensions between natural and industrial landscapes—which has affected environmental quality and biodiversity.

				2.2. Case Study: El Tablazo Petrochemical Complex and Puertos de Altagracia, Zulia State, Venezuela

				In Venezuela, Zulia State is one of the country’s most important oil-producing regions. The “El Tablazo” Petrochemical Complex, also known as the Ana María Campos Petrochemical Complex, began operations in 1968, with a large portion of its infrastructure completed by 1973. In the 1970s and 1980s, it served as the engine of economic development and job creation for communities along the eastern shore of Lake Maracaibo; in 2006, the Ana María Campos Industrial Complex (CIAMCA) was expanded and inaugurated.

				The El Tablazo Petrochemical Complex is located on the eastern shore of Lake Maracaibo in Zulia State, in the El Tablazo Bay area, a few kilometers north of Los Puertos de Altagracia. The complex is surrounded by natural features such as Lake Maracaibo, marshes, mangroves, and agricultural areas. It occupies an industrial area of 858 hectares and has land-based connectivity that facilitates access from both the eastern and western parts of the country. Additionally, its location allows for lake and maritime connections via Lake Maracaibo and the Caribbean Sea, which benefits both imports and exports. 

				This site benefits from the advantages of lake, maritime, and land connectivity that the location offers both nationally and internationally; the complex has expanded over time, although in recent decades it has operated with ups and downs (Terán, 2019). 
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				Tensions between industry and the local population. Consolidation of the security zone

				The petrochemical plant in El Tablazo Bay was located 500 meters from the communities of El Hornito and Curva de Pato, home to fishermen, farmers, and artisans. Over time, these communities began to suffer socio-environmental impacts, affecting their economic output and the health of their residents. This led to tensions with the industry, resulting in protests and lawsuits against the national oil company that lasted for 20 years, until a ruling by the Criminal Court ordered the immediate relocation of the residents.

				In response, the company Petroquímica de Venezuela (PEQUIVEN) implemented the Project to Consolidate the Security and Defense Zone of the Zulia Complex in 1990, in compliance with the Organic Law on Security and Defense (1976). This project included the relocation of El Hornito and Curva del Pato, defined the Security Zone of the petrochemical complex, and delineated the fishing and agricultural production areas.

				Urban area adjacent to the El Tablazo Petrochemical Complex: Los Puertos de Altagracia

				Los Puertos de Altagracia is a small port city characterized by its connection to the lake and the presence of important ecosystems such as the Ciénaga el Buque and the Salina. It is the capital of the Altagracia parish in Zulia state, with a population of 55,377 and an area of 127 km². The city is located south of the El Tablazo Petrochemical Complex, approximately 1 km away.

				3. Theoretical Framework

				3.1. Cultural Ecosystem Services 

				Cultural Ecosystem Services (CES) are non-material benefits derived from natural ecosystems that contribute to the sustenance of human life by providing opportunities for health, spiritual growth, cognitive development, recreation, cultural identity, and aesthetic experiences (Camacho Valdez and Ruiz Luna, 2012).

				CES are characterized by their intangibility; they provide physical, emotional, and mental benefits derived from ecosystems; they are non-consumable; and they integrate nature and culture, facilitating the analysis of the impacts of human activity that threaten environmental stability and promoting strategies to mitigate them (Milcu et al., 2013, as cited in Palomino Leiva et al., 2019).

				O’Brien et al. (2017) and the United Kingdom National Ecosystem Assessment (UK-NEA) distinguish between the concepts of services and benefits. They propose that the concept of CES encompasses both environmental spaces and the cultural practices that people engage in within those environments, generating benefits linked to the cultural ecosystem (O’Brien et al., 2017). Environmental spaces refer to geographic contexts where people interact with nature, such as parks, green spaces, and forests; while cultural practices are the activities that connect people to these natural environments—for example, walking, running, and conversing—and the resulting benefits are the dimensions of well-being (recreational, mental and physical health, spiritual experience, and a sense of belonging) associated with both environmental spaces and cultural practices. 

				According to the Millennium Ecosystem Assessment (MEA; 2005) and The Economics of Ecosystems and Biodiversity (TEEB, 2010), SECs are classified into four groups:

				Recreational activities, mental and physical health: walking, playing sports in parks and urban green spaces. 

				Tourism: travel to and stays in various places or destinations for rest, leisure, and enjoyment of nature. 

				Aesthetic appreciation, cultural inspiration, and design: inspiration for art, culture, and design. 

				Spiritual experience and sense of belonging: religion, cultural heritage, spirituality, traditional knowledge, and a sense of belonging. 
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				These ES lead to many areas and regions being protected and valued for their aesthetic contribution, the beauty they inspire, the spirituality they foster, the cultural identity they establish, the knowledge they represent, and the benefits they provide in terms of health, recreation, and tourism, thereby contributing to human well-being (Palomino Leiva et al., 2019).

				In this regard, people’s valuation of ecosystems is crucial for their proper functioning, the conservation of biodiversity, the protection of communities’ historical and cultural heritage, and environmental, economic, and social sustainability (Daily, 1997). However, given their cultural component, there is no standardized methodology. Quantitative, qualitative, and mixed-methods techniques are used; these have employed questionnaires and expert panels to incorporate human perception (Nevzati et al., 2023; O’Brien et al., 2017; Rosehan et al., 2020), supported by geolocation systems such as Geographic Information Systems (GIS) (Amorim et al., 2021; De Valck et al., 2016; Li and Nassauer, 2020; Stessens et al., 2017a); mapping, and case studies (Milcu et al., 2013).

				According to Marquez et al. (2024), the majority of research on CES and human well-being has been conducted in North America and Europe; in the case of Latin America, there is a clear gap in this knowledge. 

				Cultural Ecosystem Services (CES) in Land-Use and Urban Planning

				CES highlight the importance of nature as the foundation of life, the conservation of which is indispensable. In the urban context, where anthropogenic spaces predominate and natural elements are limited, the cultural dimension becomes key to integrating nature into urban planning and land-use management. 

				This approach requires understanding the city as a complex ecosystem (Fariña, 2013; Renner Isabel, 2019). This ecosystem refers to any ecological system located within the city or other densely populated areas, including gardens, parks, urban forests, agricultural areas, and wetlands (Renner Isabel, 2019).

				Within this framework, the cultural dimension facilitates an understanding of the link between human practices and the environment, promoting the conservation and restoration of ecosystems at local, regional, and global scales (Daniel et al., 2012; Palomino Leiva et al., 2019); thus aligning human development with the biosphere’s capacity to sustain ecosystem services (Folke et al., 2011).

				4. Method

				The identification of ecosystem services is carried out in three phases: 

				Identification of environmental spaces: the geographic settings where people interact with nature—including natural ecosystems—are identified. 

			

		

		
			
				Identification of cultural practices: The normative uses and daily activities that take place in these spaces are analyzed.

				Assessment of spaces: These are evaluated based on their legal protection, user preferences, and users’ perceptions of the space.

				The research combines qualitative and quantitative techniques:

				Literature review: Land-use and urban planning instruments in the study area were analyzed, revealing several limitations. First, many of these instruments are outdated, as some were adopted more than four decades ago. Second, although they incorporate the environmental or ecological dimension, they do not do so from the perspective of ecosystem services. Nevertheless, these plans recognize and protect natural areas, establish protected areas, and define priority uses and specific actions, all of which remain relevant in the current context.

				Expert Questionnaires: Online questionnaires with open-ended and closed-ended questions were administered to experts in planning, tourism, history, and the environment. 

				Participatory mapping: Participatory mapping workshops were held with representatives from the community councils11  of the Altagracia parish. Despite limitations in participation, valuable qualitative and quantitative information was collected.

				Table 1 details the study’s key variables: environmental spaces, cultural practices, and assessments. Each variable is linked to specific indicators that help identify the benefits associated with ES. These indicators guide the design of data collection instruments and their relationship to the methodologies employed. 

				Procedure: 

				1. Literature review of land-use and territorial planning schemes.

				A systematic analysis of the regulatory aspects of the territory was conducted with the aim of identifying the ecosystems present and the regulations associated with their use and occupation.

				In Venezuela, territorial planning has historically been oriented toward the oil and petrochemical industries as the strategic focus of development. Beginning in 1958, planning instruments were implemented, such as the Fifth National Plan (1976–1980), which introduced for the first time the protection and sustainable use of natural resources, in addition to the National Coordination and Planning System (National Coordination and Planning System | Fundación Empresas Polar, n.d.).

				Currently, the Organic Law on Spatial Planning and Management (LOPGET, 2005) and its proposed amendment (2022) have replaced the previous Organic Law on Land Use Planning (LOOT, 1983), 
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				 1  Community council: a social structure established by the Organic Law on Community Councils. They are forums for participation, coordination, and integration among various community organizations, social groups, and citizens, enabling organized communities to directly manage public policies and projects aimed at addressing the needs and aspirations of communities in the construction of a society based on equity and social justice (Article 2, Official Gazette of Venezuela No. 39335). 
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				incorporating significant changes in planning concepts and scales. However, the current planning instruments have not been updated to reflect these changes, resulting in regulatory inconsistencies.

				In this context, the LOOT (Official Gazette 3238, August 11, 1983) and the Organic Law on Urban Planning (LOOU; Official Gazette 33868, December 16, 1987) were used as references; in addition, the following documents were consulted: 

				Zulia State Land Use Plan (POTEZ, 1996).

				Altagracia Local Urban Development Plan (PDUL, 1996)

				Land Use Plan and Regulations (PORU, 2011) for the Area Under Special Administration (ABRAE).

				Integrated Coastal Zone Planning and Management Plan (POGIZC, 2013). 

				Catalog of Venezuelan Cultural Heritage—Zulia State—Lake Region—Miranda Municipality (2004–06) (Institute of Cultural Heritage, 2008).

				Figure 1 illustrates the relationships within the planning system in the study area.

				2. Expert Questionnaire

				A digital questionnaire was designed and admin-istered to five residents of Puertos de Altagracia with expertise in planning, tourism, history, and the environment. The questionnaire included four sections:

				a) Personal information: age, experience, length of residence. 

				b) Recognition of ecosystems and environmental spaces: Respondents were asked to describe the city using three keywords; to identify natural and cultural elements, as well as the public spaces most frequently visited by residents, categorizing them as marshes, mangroves, beaches, plazas, and coastal promenades.

			

		

		
			
				
					General objective: To identify ES in the urban area surrounding the Petrochemical Complex

				

				
					Variable

				

				
					Indicators

				

				
					Instrument

				

				
					Cultural Ecosystem Services 

				

				
					Phase 1. Ecosystems or Environmental Spaces

				

				
					Identification of ecosystems or environmental areas

				

				
					Review of land-use and territorial planning documents

				

				
					Regulations Governing the Use and Occupation of Ecosystems.

				

				
					Place Identity

				

				
					Questionnaire—Experts

				

				
					Natural and urban ecosystems

				

				
					Activities and Identification of Places

				

				
					Environmental spaces where people carry out activities

				

				
					Participatory mapping

				

				
					Phase 2. Cultural Practices

				

				
					Activities Performed

					Frequency of use

				

				
					Phase 3. Assessment of ecosystems or environmental spaces

				

				
					Benefits—Uses of the spaces

				

				
					Expert Questionnaire

				

				
					Negative values—disturbances

				

				
					Ecosystem preferences 

					Perception of Attractive Elements: Likes—Dislikes 

					Perception of safety. 

				

				
					Participatory mapping

				

			

		

		
			
				Table 1: Operationalization of variables and relationship to methodological instruments. (2025)

			

		

		
			
				c) Benefits of ecosystems for residents: perceptions regarding activities carried out by residents in the previously identified environmental spaces were explored. Five response options were offered: contemplating the landscape, religious activities, exercising, and recreation, which allow them to be broadly grouped according to the types of SEC.

				d) Identification of disruptive factors, to validate perceptions of the polluting effects on environmental spaces. 

				3. Participatory mapping

				The participatory mapping workshop enabled the collection of local information through the creation of simple and understandable maps. The study area focused on the central zone of the Altagracia parish, selected for its proximity to the petrochemical complex.

				The workshop was conducted in three phases:

				Introduction: presentation of the workshop’s objectives and methodology.

				Recording of activities and uses: identification of the activities carried out by participants in the study area, classified into categories such as recreational, cultural, sports, leisure, and educational, facilitating their precise linking to the SECs. 

				Assessment of spaces: evaluation of spaces based on participants’ preferences (like/dislike) and their perception of safety (safe/unsafe).

				Two sessions were held with the participation of 20 representatives from the Community Councils. The final result included maps with stickers that were later digitized using QGIS software.
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				Figure 1: Planning system. Case study. (2024)

			

		

		
			
				5. Results

				5.1. Land-use and urban planning instruments: definition of spaces and uses

				In the regional context, the Zulia State Land Use Plan (POTEZ, 1996) seeks to regulate and promote the rational use of space to achieve the well-being of the population, as well as the conservation, protection, and improvement of the environment. Its actions focus on the urban system, sanitation, and the restoration of Lake Maracaibo and its watershed; the preservation of agricultural lands; the consolidation of industrial areas; and the regulation of mining and energy activities. 

				POTEZ classifies the subregion comprising the urban centers of Los Puertos de Altagracia and Santa Rita as a third-order regional center. Its development is oriented toward tourism, recreation, and agriculture, complementing the first-order regional center—comprising the cities of Cabimas and Ciudad Ojeda—whose primary focus is the oil industry.

				In terms of environmental protection, the POTEZ prioritizes the conservation of ecosystems with high ecological fragility, focusing on preserving the biogenetic heritage of Lake Maracaibo and regulating natural areas. 
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				Areas under Special Administration (ABRAE)12  have been identified, including the Petrochemical Complex Security Zone (1995), the Ciénaga de los Olivitos (2005), agricultural zones, and the lakefront areas of populated centers.

				The Land Use Planning and Regulation Plan (PORU, 1983) governs the management of these areas, noting that only the Safety Zone of the Petrochemical Complex (1995) and the Olivitos Marsh (2005) have an approved land use plan (MINAMB, 2013). 

				The POTEZ (Articles 14, 18, 19, and 32) sets forth priority planning and regulatory actions for natural areas, with limitations and restrictions on human and economic activities, including: 

				The restoration and conservation of the lagoon system and mangrove areas.

				It proposes tourism and recreational use and classifies areas into preservation categories to regulate human intervention in natural and cultural resources. These categories are based on the type of resource:
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				 2  Areas Under Special Administrative Regime (ABRAE) are areas of the national territory subject to a special management regime, in accordance with special laws (Articles 15, 16, and 17 of the Organic Law on Land Use Planning (LOOT, 1983), Official Gazette No. 3,238 —Extraordinary, dated August 11, 1983). The special regime includes a set of rules and guidelines aimed at protecting, conserving, and improving these areas, based on their exceptional geographic, scenic, geostrategic, topographic, and/or sociocultural characteristics. 
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				Table 2: Priorities for the management and use of Lake Maracaibo according to the POTEZ (1996). (2025)

			

		

		
			
				Natural resources: areas of very high preservation with strict restrictions: Lake Maracaibo and Ciénaga de los Olivitos (Eastern Lake Coast Subregion); areas of high preservation with moderate environmental restrictions: the Los Olivitos sector and the coastal area of Punta de Palmas, Los Jovitos (Eastern Lake Coast Subregion, Miranda Municipality).

				Cultural resources: Oil facilities and the Bridge over the Lake are considered elements of high conservation value for the entire Zulia region.

				It proposes a “beach, scientific, cultural, and sports” tourist circuit, stretching from Zapara Island to the coastal strip between the ports of Altagracia and Punta de Palma, including Los Jovitos, Ancón de Iturre-Quisiro, and the Olivitos Marsh.

				It reinforces the industrial use of the El Tablazo Petrochemical Complex (POTEZ; Art. 19—Section VI) and establishes measures to mitigate environmental impacts, such as waste, air quality, air pollution, and noise. Additionally, it requires respect for agricultural and tourism-recreational areas through preservation categories.

				It highlights the ecological importance of Lake Maracaibo, considered an integrated system that includes a gulf, bay, strait, lake, rivers, coastlines, islands, and a navigation channel. The POTEZ defines its boundaries, land use, and management priorities, emphasizing necessary actions for its remediation and protection (Table 2). 

				The Local Urban Development Plan (PDUL) for the Ports of Altagracia defines the town as a tourist hub based on tourism, heritage, and the environment, promoting a diversified economy. It emphasizes the restoration and integration of ecosystems such as the Altagracia coastline and the El Buque and La Salina marshes with urban recreational activities (IFAD-LUZ, 1997). It is recognized as the second-largest tourist municipality in Zulia, and the plan also proposes revitalizing the historic center—designated a “Site of National Historic Value” in 1981—by integrating it with natural ecosystems through the “Almirante Padilla” coastal promenade.

				Despite the great potential of natural areas for tourism development, their use is limited by the environmental impacts of the oil and petrochemical industries, which cause water, soil, and air pollution. Furthermore, structural problems such as the lack of a sewer system and deficiencies in public services further restrict possible activities and uses in the area.

			

		

		
			
				
					Order of Priority

				

				
					Delimitation

				

				
					Uses

				

				
					Location

				

				
					1st

				

				
					Maracaibo Strait (connection between the lake and El Tablazo Bay, eastern coastal stretch, El Tablazo–Cabimas)

				

				
					Urban, industrial, port, fishing, transportation, and communications. 

				

				
					2nd

				

				
					El Tablazo Bay

					Eastern coastal stretch, from the northern sector of the town of Sabaneta de Palmas to the Los Olivitos sector—Miranda Municipality. 

				

				
					Urban, industrial, transportation and communications, fishing, intensive recreation, port, and mangrove forest.

				

				
					3rd

				

				
					Gulf of Venezuela (Caribbean Sea, eastern and western coastal sections of Zulia State (La Guajira, Eastern Lake Coast, Miranda and Páez Municipalities).

				

				
					Fishing, tourism, recreation, transportation and communications, port activities, security, and defense.

				

			

		

		
			[image: ]
		

		
			[image: ]
		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				155

			

		

		
			
				5.2. Expert Surveys

				The results of the questionnaire administered to experts in tourism, planning, and history reveal key elements of identity associated with natural, productive, and cultural aspects. Words such as “beach,” “boulevard,” “boats,” and “embankment” reflect the close connection to the shore of Lake Maracaibo, while “petrochemicals” and “work” refer to the area’s industrial activity. In addition, terms such as “culture,” “hometown,” and “religiosity” highlight the region’s sociocultural value.

				Among the natural elements highlighted are Lake Maracaibo, its beaches, marshes, and mangroves, as well as the Los Olivitos Marsh, although the latter is located outside the urban area. The experts’ perceptions made it possible to identify the spaces most frequently visited by the population and the activities that take place there (Table 3).

				According to the experts, residents primarily use the identified spaces for recreational activities. The beaches, marshes, and the waterfront promenade are the preferred places for landscape appreciation and recreation. Sports and exercise activities are concentrated in the plazas and along the waterfront promenade, while religious activities such as processions and patron saint festivals take place mainly in the plazas, which serve as spaces for gathering, spiritual beliefs, and values.

				In summary, landscape appreciation is associated with spaces near the shore of Lake Maracaibo or with views of it. Sports activities take place in locations 

			

		

		
			
				with infrastructure, and religious activities find in the plaza a gathering place for activities linked to the community’s faith and beliefs.

				As for the disruptive factors affecting the use of these ecosystems, lake pollution and insecurity stand out, but the respondents did not mention that these are the result of petrochemical activity. 

				Based on these results, Figure 2 illustrates the relationship between ecosystems and environmental spaces, cultural practices, and the benefits they offer, linking the terms associated with identity. 

				These relationships highlight the environmental value of these spaces, despite disruptive factors. The keywords linked to the identity of the place reflect consistency with its intrinsic values and acknowledge the petrochemical industry as a source of employment and work. This perception presents an opportunity to promote the restoration and conservation of natural and cultural spaces through responsible and sustainable urban planning and management. 

				5.3. Participatory mapping

				Activities and Benefits in the Area

				The spatial distribution of human activities in the study area was identified (Figure 3) and subsequently grouped into five categories: recreational, cultural, sports, leisure, and educational (Figure 4). 

			

		

		
			
				
					Ecosystems

				

				
					Places

				

				
					Activities Carried Out by People

				

				
					Beaches

				

				
					Punta Vigía, Agucoa, Puerto Libre, La Golondrina, Maraven, Oribor, Sabaneta de Palma, Punta de Palma, Ancón Iturre, Las Playitas, Haticos del Sur, Playas el Buque

				

				
					Exercise: walking, jogging, dancing, swimming

					Leisure: passive activities

					Landscape appreciation

					Religious activities

					Other activity

				

				
					Squares

				

				
					Plaza Miranda and Plaza Bolívar (the most prominent urban squares).

				

				
					Leisure: passive activities

					Landscape appreciation

					Exercise: walking, jogging, dancing, swimming

					Religious activities: ceremonies, processions

					Other activity

				

				
					Marshlands or mangroves

				

				
					El Buque and La Salina Marshes. 

					Los Olivitos Marsh (located at the northern end of the petrochemical complex

				

				
					Landscape appreciation

					Leisure: passive activities

					Other activity

				

				
					Coastal promenades

				

				
					Almirante Padilla Boulevard. 

					Coastal walks in the Los Olivitos Marsh.

				

				
					Landscape appreciation

					Religious activities: ceremonies, processions

					Leisure: passive activities

					Exercise: walking, jogging, dancing, swimming

					Other activity

				

			

		

		
			
				Table 3: Identification of ecosystems and cultural practices based on experts’ perceptions. (2025)
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				The main spaces where activities are concentrated and that offer cultural benefits to the community are the Terraplén, the historic center (including Miranda and Bolívar squares and the church), and the waterfront promenade or “Almirante Padilla” Boulevard. Recreational, sports, and religious activities predominate at the Terraplén; in the historic center, religious and recreational activities are prevalent; while recreational and leisure activities stand out along the boulevard. This highlights that public space is essential for people’s well-being.

				Preferences Regarding Space

				In the city-wide overview, the least preferred areas are located near the petrochemical zone and far from the urban center, with the main reason being a perception of insecurity. In contrast, the most highly valued areas are in the city center, such as Terraplén, the historic center (including Miranda and Bolívar squares), and “Almirante Padilla” Boulevard (Sectors 1, 2, and 3), where a sense of safety and the attractiveness of these spaces predominate (Figure 5).

				Participants associate their perception of safety with their level of familiarity with the area. They state that they feel safe only in their homes or neighborhoods and, in general, consider “the entire municipality to be unsafe.”

				5.4. Identification of Cultural Ecosystem Services

				Recognition of Ecosystems

				Based on the planning instruments and the ecosystem categories defined in the study, ecosystems linked to the Lake Maracaibo system were identified, as well as public green spaces associated with the Historic Center (such as Miranda and Bolívar squares) and the buffer zone of the Petrochemical Complex (Table 4). It is important to note that the latter was mentioned only in the planning documents, but not by the focus groups.

				Cultural Practices and Values

				Land-use and urban planning schemes establish regulated land uses, but special plans such as the ABRAE PORU have not yet been finalized. These special plans only propose generic uses related to protection and conservation.

				Experts and participants agree on the occurrence of cultural practices in environmental spaces. However, in the case of mangroves and marshes, these activities are concentrated mainly in the peripheral zones, particularly in the La Salina sector, near the La Salina Marsh, according to the maps. 

			

		

		
			
				Figure 2: Relationship between ecosystems and the uses and benefits they provide to humans. (2025)
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				Figure 3: Map of activities resulting from participatory mapping digitized in QGIS. Reference images from Google Earth. (2025)
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				Figure 4: Categorization of activities that define ecosystem benefits based on the results of participatory mapping. (2025)
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				Recreational and leisure activities are the most common, although the potential of these areas is limited by pollution in Lake Maracaibo and safety concerns.

				Table 5 presents a comparative analysis of environmental spaces, linking the guidelines established in the territorial planning (POTEZ) and land-use (PDUL) plans, the value of each space, the cultural practices identified by the focus groups, and the associated benefits.

				There is a diversity of recognized spaces, ranging from natural areas such as wetlands and mangroves to urban areas such as the historic center. These spaces are home to a wide variety of cultural practices, ranging from recreational activities to spiritual and cultural experiences, reinforcing the community’s sense of belonging.

				These spaces are valued both for their ecological importance and for their cultural value, which encompasses aspects of identity, heritage, and recreation. The benefits associated with cultural practices have a positive impact on individuals’ physical, mental, and social well-being.

				However, in some cases, the uses proposed by land-use plans could conflict with cultural practices and community values. Conversely, there is no mention of the potential constraints that the oil and petrochemical industry may have imposed—or may impose—on these environmental spaces.

				It is important to note that, according to data from participants in the mapping workshop, recreational activities take place near the marshes; however, fewer activities are observed in the vicinity of the El Buque marsh, possibly due to its proximity to the petrochemical complex and its limited accessibility. 

				Cultural Ecosystem Services as a Source of Development and Well-being

				Cultural Ecosystem Services (CES) in the study area represent a significant opportunity to improve the well-being of the population, offering opportunities for recreational, spiritual, and physical and mental well-being activities, in addition to strengthening the tourism and environmental potential of the Puertos de Altagracia, as highlighted in the PDUL. However, their use is limited by factors such as pollution, insecurity, and lack of accessibility.

			

		

		
			
				Table 4: Recognition of ecosystems. (2025)

			

		

		
			
				
					Scale

				

				
					Ecosystem Categories/Environmental Spaces

				

				
					Planning instruments

				

				
					Territorial - urban

				

				
					Lake Maracaibo System

				

				
					Altagracia Coast or Lake Maracaibo Coast.

				

				
					ABRAE (Coastal System and Priority Actions for the Preservation of Lake Maracaibo—POTEZ). 

					Declare the lake shoreline as an ABRAE-POTEZ area.

					Key elements in the urban structure (PDUL). 

				

				
					Mangroves or marshes: El Buque and La Salina

				

				
					Beaches

				

				
					Protective zone for the petrochemical complex

				

				
					ABRAE- (Preservation and protection of the petrochemical zone) POTEZ and PDUL.

				

				
					Urban

				

				
					Squares – 

					Historic Center: 

					Miranda Square

				

				
					Bolívar

					Square

				

				
					Public spaces of historical and heritage value and context (PDUL-IPC)
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				Figure 5: Spatial preferences based on the results of participatory mapping. (2025)
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				An analysis of CES in these areas reveals their multidimensional nature, operating at different scales and benefiting various stakeholders. For example, the lake shoreline offers productive benefits (such as fishing) and tourism benefits at the regional level, as well as recreational opportunities at the local level. This diversity reflects the multiscale, multi-user, and multivariable nature of ES (Kowalczyk and Sudra, 2015).

				Although the planning instruments do not explicitly mention the term “ES,” they address the environmental dimension and recognize natural ecosystems; notably, the PDUL includes the incorporation of recreational activities in its proposals for ecosystem integration. 

				The identification of ecosystems is consistent across planning instruments and among experts, though not always with workshop participants, as is the case with the marshes. 

				Urban green spaces, such as plazas and boulevards, emerge as key elements for the provision of ES, facilitating interaction between people and nature and reflecting the population’s values of identity. Furthermore, they promote awareness of the benefits of ecosystems and foster their conservation.

				It is essential that this conscious appreciation of the benefits of ES be incorporated into urban planning processes, integrating diverse perspectives from the local to the regional scale. This will allow for the inclusion of ES in planning instruments such as the Land Use Plan and Regulations (PORU) and the PDUL Zoning Ordinance.

			

		

		
			
				Previous studies (Stessens et al., 2017b; Subiza-Pérez et al., 2019) have identified key factors for the valuation of ES, such as the perception of nature, accessibility, visual diversity, and infrastructure—aspects that are also reflected in the mapping results. These factors are fundamental to understanding and managing ES in the areas studied.

				6. Conclusions

				Planning instruments recognize the value of natural ecosystems and promote their protection, although there is significant tension between environmental conservation and industrial development, particularly in the petrochemical zone. 

				Although the plans identify priority areas for conservation, such as Lake Maracaibo, they do not explicitly address the causes of its degradation associated with oil and petrochemical activities. The population, for its part, perceives a limitation of ecosystem services in areas near the industry, which is reflected in their land-use preferences.

				Citizen participation has been essential for identifying cultural and ecological values, but it needs to be expanded to obtain a more representative perspective. While there is recognition of the value of ecosystems and the services they provide, the lack of integrated management and the persistence of conflicts between industrial development and environmental conservation limit the ability of ecosystems to benefit the population. It is necessary to strengthen coordination and collaboration among different levels of government and promote greater public participation to achieve more effective environmental management.

			

		

		
			
				Table 5: Cultural Practices and Land Uses. (2025)

			

		

		
			
				
					Environmental Spaces

				

				
					Established Guidelines

				

				
					Values

					Uses Proposed by POTEZ and PDUL

				

				
					Cultural practices

				

				
					Benefits

				

				
					Focus Groups Activities

				

				
					POTEZ

				

				
					PDUL

				

				
					El Buque Marsh

					La Salina

				

				
					Coastal System (ABRAE) 

					Preservation of Lake Maracaibo. 

				

				
					Conservation of Natural Areas. 

					Imposes strict urban restrictions. 

				

				
					Ecological-environmental. 

				

				
					Recreational and cultural. 

					Mangrove forest. 

				

				
					Contemplating the landscape

					Recreation

				

				
					Recreational

					Spiritual experience 

				

				
					Altagracian Coast 

				

				
					Coastal System (ABRAE) 

					Preservation of Lake Maracaibo 

				

				
					Development as the Padilla Waterfront Promenade. 

				

				
					Ecological-environmental. 

					Cultural and recreational

				

				
					Urban, industrial, transportation and communications, fishing, intensive recreation, port.

				

				
					Contemplating the landscape

					Recreation

					Exercising: swimming, walking, jogging, dancing.

				

				
					Recreational

					Mental and physical health

				

				
					Downtown or historic district*

				

				
					Bolívar Square

					Miranda Square

				

				
					Historical and cultural heritage sites. 

				

				
					Tourism and recreation, urban, government. 

				

				
					Enjoying the scenery

					Recreation

					Exercising

					Religious activities

				

				
					Recreational

					Mental and physical health

					Spiritual experience 

					Sense of belonging

				

				
					Beaches 

				

				
					ABRAE—Coastal System. 

				

				
					Moderate restrictions on urban use. 

				

				
					Ecological-environmental. 

					Cultural, recreational,

				

				
					Fishing, tourism, recreation,

				

				
					Contemplating the landscape

					Recreation

					Exercising

					Religious activities

				

				
					Recreational

					Mental and physical health

					Spiritual experience

					Sense of belonging

				

				
					Neighborhood Protection Zone

					El Tablazo. 

				

				
					Safeguarding and protection of the petrochemical zone. 

				

				
					Urban boundary

				

				
					Scientific and environmental. 

				

				
					Transportation and port communications

					Security and defense.

				

				
					-

				

				
					-

				

				
					*Ordinance Declaring the Urban Center of Los Puertos de Altagracia a Site of National Historical Significance (1999). 
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				In summary, although the value of ecosystems and the services they provide is recognized, the lack of integrated management and the conflicts between industrial development and environmental conservation limit the ability to benefit the population and to strengthen the Ports of Altagracia as an urban center based on tourism, heritage, and the environment. 

				7. Recommendations

				It is recommended that the study be replicated by expanding the number of participants in the mapping workshop and the panel of experts, in order to include more perspectives and strengthen the validity of perceptions regarding ecosystem services. It is also suggested that an assessment of the current situation be conducted to facilitate comparisons. Furthermore, it is proposed that the methodology be applied to other similar case studies.
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