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Abstract: Coastal ecosystems are essential for humans because they provide excellent 

ecosystem services not only to the people living nearby but also in the regional and global 

context, which is why humans have sought to settle near coastal regions throughout history. 

During the last five decades, humans' use of natural resources has affected almost every 

ecosystem on the planet in an unknown way. Navigating negative impacts and effects of the 

use in coastal regions requires improving the forms and strategies of environmental 

management and making new and better management plans. Therefore, it is critical to 

generate new assessments of these ecosystems considering different types of information, 

such as that provided by the EPI (Environmental Performance Index). Currently, there are no 

approximations to the regional analysis of the EPI in Colombia, even less for coastal zones. 

Consequently, the need to identify the minimum information required to evaluate the regional 

coastal EPI. This study takes as study areas the coast of Buenaventura and La Guajira on the 

Pacific and Caribbean coasts of Colombia to determine the minimum information required 

to make a local assessment using the indicators that the EPI on a global scale developed. 

Here, some indicators were evaluated to determine the most suitable for this task; then, it was 

verified if this information (the minimum) was available for the study areas. Finally, some 

basic guidelines were created so that Colombia can generate a regional EPI study of its coasts.  

Resumen: Los ecosistemas costeros son esenciales para los humanos porque brindan 

excelentes servicios ecosistémicos no solo a las personas que viven cerca sino también en el 

contexto regional y global, razón por la cual los humanos han buscado establecerse cerca de 

las regiones costeras a lo largo de la historia. Durante las últimas cinco décadas, el uso de los 

recursos naturales por parte de los seres humanos ha afectado a casi todos los ecosistemas 

del planeta de una manera desconocida. Navegar por los impactos y efectos negativos en las 

regiones costeras requiere mejorar las formas y estrategias de gestión ambiental y hacer 

nuevos y mejores planes de gestión. Por lo tanto, es fundamental generar nuevas evaluaciones 

de estos ecosistemas considerando diferentes tipos de información, como la que proporciona 

el EPI (Environmental Performance Index). Actualmente, no existen aproximaciones al 

análisis regional del EPI en Colombia y menos para las zonas costeras. En consecuencia, la 

necesidad de identificar la información mínima requerida para evaluar el EPI costero 

regional. Este estudio toma como áreas de estudio la costa de Buenaventura y La Guajira en 

las costas del Pacífico y Caribe de Colombia para determinar la información mínima 

requerida para hacer un diagnóstico local utilizando los indicadores que el EPI a escala global 

desarrolló. Aquí, se evaluaron algunos indicadores para determinar el más adecuado para esta 

tarea; luego, se verificó si esta información (la mínima) estaba disponible para las áreas de 

estudio. Finalmente, se crearon unos lineamientos básicos para que Colombia pueda generar 

un estudio EPI regional de sus costas. 

  



1. Introduction  

The ecosystems and habitats found in the area of transition between the land and the sea are 

considered coastal habitats (Hobohm et al., 2021).  There are different ecosystems regarding 

this concept of coastal habitats, such as coral reefs, tidal flats, mangroves, salt-marshes, rocky 

shores, dunes, and inland saline habitats. Nevertheless, the specific biotic and abiotic 

conditions in these ecosystems are very particular, making them one of the most diverse 

landscapes in the biosphere (Hobohm et al., 2021). However, these ecosystems are constantly 

being affected by human-related impacts such as land use change, tourism, industrialization, 

artificial coastal defense, commercial purposes, urban development, extreme extraction of 

natural resources, and pollution (Hobohm et al., 2021).  

 

Coastal environments can be found all over the world. Coastal habitats have a relation with 

human activities that is very complex and diverse (Curran et al., 2002). Throughout human 

history, communities have always looked for coastal areas to settle because of the number of 

ecosystem services they can supply, such as fisheries, water purification, preservation of 

genetic diversity, recreation, coastal defense, tourism, and economic assets (commercial 

trades) ("Coastal Waters | US EPA," 2021). Unfortunately, many of these habitats are 

endangered by human-induced activities that can change ecosystem dynamics and degrade 

their ecological functions. For example, massive coral reef tourism significantly impacts this 

habitat, with a three times increase in coral diseases at sites highly used by scuba divers 

(Lamb et al., 2014). 

 

Flora and fauna are also affected by these ecosystems' current situation, fish communities 

have changed because of human related activities, the larger and most valuable fish have 

been taken and the smaller groups that grow faster are now the dominant species (Curran et 

al., 2002). For example, coastal habitats have high species endemism because of their specific 

conditions such as genetic drift, food range (Sapkota, 2022); tropical coasts harbor higher 

diversity and biodiversity hotspots than temperate latitudes (Hobohm et al., 2021). That 

situation remarkably contrasts with the fact that on tropical coasts, the pressure over these 

ecosystems is higher because the population in this area is growing faster than other 

ecosystems species (Curran et al., 2002), threatening the ecosystem processes that sustain 

human well-being. Although there are many reasons to make good environmental 

management decisions on those ecosystems, there are still gaps in how we integrate different 

information in that decision-making process. The Environmental Performance Index is a 

worldwide index that provides information about the state of sustainability based on some 

indicators related to environmental health and ecosystem vitality (Wendling, Z. A., Emerson, 

J. W., de Sherbinin, A., Esty, D. C., et al. 2020). 

Regarding the process of coastal transformation, EPI assessments could deliver helpful 

insights to guide management actions. However, few are trying to assess EPI at a regional 



level, and even less assessing it in the coastal regions. One example is the study developed 

by Chng et al. (2021), in which they present an evaluation of potential environmental 

performance indicators to determine if these possible indicators are relevant for managing 

the coastal resources of Singapore. The use of solid environmental indicators that are focused 

on the coastal regions allows the increase of the capacity of already existing Integrated 

Coastal Management (ICM) or Integrated Urban Coastal Management (IUCM). It happens 

because it permits assessing the coasts' state and improves coastal ecosystem services and 

sustainability (Chng et al., 2021). So, using environmental performance indicators such as 

those presented in the EPI on a regional scale and emphasizing coastal regions can 

significantly impact how these areas are managed to make them more sustainable. Therefore, 

the idea of an ICM or IUCM is to be used as a guideline to address the complex management 

issues in coastal regions, and with this being able to improve the life of the people living in 

these areas, this includes economic, social, and ecological factors (Chng et al., 2021). 

The indicators needed and relevant for developing the ICM change from country to country, 

and the chosen ones need to be representative of the coastal characteristics of the area that 

wants to be assessed (Chng et al., 2021). According to the same authors, the critical indicators 

for ICM can be divided into environmental, socioeconomic, and governance, which are 

connected at the same time. Therefore, the study of Chng et al. (2021) is based on 

environmental indicators similar to the EPI that can inform the policies and measurements 

needed to take care of the trends in the state of the environment (Belfiore et al.,2003). Thus, 

Indicators have a crucial role in the ICM because these are measurements that can provide 

crucial information about a situation (OECD, 1993). In that perspective, the assessment of 

regional indicators of sustainability such as the EPI is a priority in improving the decision-

making process in tropical coastal areas. Each location's coastal characteristics are very 

different from one another, and each site requires assessments for the selected indicators to 

be applicable and beneficial (Ariza et al., 2007). 

There is a clear gap in assessing sustainability indicators in the Colombian coastal regions. 

That is the case of Buenaventura in the Pacific region and the La Guajira coast in the 

Caribbean. The characteristics of these areas are so dissimilar and unveil the need for 

counting with indicators that can capture the diversity of situations affecting the 

environmental performance of the coastal regions and their consequences on human well-

being. This study aimed to provide information on how to implement an EPI assessment at 

the regional level in coastal ecosystems, finding the minimum information needed to 

understand the environmental performance and a set of guidelines to implement it. 

The reality of these two regions of Colombia permits a fascinating not only ecological but 

socioeconomic analysis of the coastal regions and how the use of tools like the EPI applied 

to local scales can help the future management and improvement of very affected and 

peculiar areas that due to historical, geographical and socioeconomic reasons are right now 

in difficult situations or in crisis. That is why the following question and objectives were 



proposed for this project. What minimum information is required to evaluate the EPI of 

coastal regions in Colombia? 

 

2. Objectives 

General Objective: To determine the minimum information required to assess a regional 

level EPI adapted to the coastal regions of Colombia. 

 

Specific Objectives: 

 

1. To identify what indicators of the EPI 2020 are relevant for a regional level EPI 

assessment of the coastal regions of Colombia. 

2. To determine the information availability for Colombian coastal regions to generate 

a regional EPI of these areas. 

3. To establish a set of guidelines to generate a coastal regional EPI in Colombia. 

 

3. Referential Framework 

 3.1 Coastal ecosystems 

According to Burke et al. (2001), the coastal zone is the intertidal and subtidal area on and 

above the continental shelf with a maximum depth of 200 meters. Coastal ecosystems store 

and cycle nutrients, filter pollutants from inland freshwater systems, and act as protection for 

shorelines from erosions or storms (Burke et al., 2001). At the same time, coastal ecosystems 

have incredible biological productivity and high accessibility, allowing the development of 

human settlements for hundreds of years (Burke et al. 2001). As a result, the study of coasts 

is highly interdisciplinary, including geology, physical and human geography, oceanography, 

climatology, social sciences, economics, engineering, planning, and management (Haslett, 

2009).  

Human activities such as fisheries are one of the main activities developed in the coastal 

ecosystems. Most of the world's marine harvest (up to 95%) is caught in coastal waters 

(Sherman 1993). Also, two-thirds of all the harvested fish depend on coastal wetlands, like 

seagrasses and coral reefs (Hinrichsen 1998). Furthermore, coastal systems are not isolated 

environments they have energy and material inputs and outputs (Haslett, 2009). Variations 

in these factors (inputs and outputs) can cause environmental changes; for instance, an 

increase in wave energy can produce coastal erosions affecting the area's balance (Haslett, 

2009). The relevance of coastal wetlands based on the ecosystem services they provide 

(Barbier, 2018) coincides with the concern about their changes in structure and function over 

the last five decades (Newton et al., 2020); for example, Davidson and Finlayson (2018) 



reported a decrease of 19% in the global mangrove area between 1980 and 2005 (with an 

average rate of -0.76% year -1). 

3.2 Environmental performance index:  

The EPI is a summary of the state of sustainability around the world which analyzes different 

variables and indicators in countries worldwide to rank 180 countries on environmental 

health and ecosystem vitality. The indicators taken into account by the EPI can provide an 

extensive guideline of how close countries are to established environmental policy targets 

("Welcome | Environmental Performance Index," 2021). As mentioned previously, this index 

is calculated using environmental health, which rises with economic growth and prosperity, 

and ecosystem vitality, which comes under pressure from the industrialization of the 

countries (Pimonenko et al., 2018).  

This index can help decision-makers understand their environmental reality more, allowing 

them to make smarter decisions to achieve the Sustainable Development Goals (Wendling, 

Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). At the same time, this index 

was generated due to the work of a selected group of scientists from different institutions 

such as Yale University (Yale Center for Environmental Law and Policy), Columbia 

University (Center for International Earth Science Information Network (CIESIN)) and the 

World Economic Forum (Pimonenko et al., 2018). The methodology used in this index has 

improved and changed throughout the years, starting from 2006, according to new trends and 

the Sustainable Development Goals (Pimonenko et al., 2018).  

 
 

The way that the scores of the EPI are calculated is based on the formula, where IS is the 

score each indicator gets, x is the country's value based on distance-to-target technique which 

locates each country relative to targets for best or worst performance (Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020), and x is the target for worst 

performance. Furthermore, if x has a value higher than that indicator that IS is representing 

will have a score of 100; in the same way, if x has a value smaller than x, IS is 0 (Pimonenko 

et al., 2018). Therefore, according to Wendling, Z. A., Emerson, J. W., de Sherbinin, A., 

Esty, D. C., et al. (2020) in the EPI 2020 report, the EPI rankings illustrate which countries 

are best addressing the current environmental challenges, and by going deeper on the data 

analysis by subject, region or group can be of great help to policymakers by also facilitating 

the communication with stakeholders of different areas. However, the metrics used to build 

the 2020 report is the last published data at the time, which corresponds to the years 2017-

2018, which means it does not take into account important information like the drop in air 



pollution in 2020 due to the COVID 19 global pandemic (Wendling, Z. A., Emerson, J. W., 

de Sherbinin, A., Esty, D. C., et al. 2020). 

 (Pimonenko et al., 2018). 

 

As mentioned before, the EPI consists of 32 indicators that later on are weighted and 

aggregated into 11 issue categories which are: Air Quality, Sanitation & Drinking Water, 

Heavy Metals, Waste Management, Biodiversity & Habitat, Ecosystem Services, Fisheries, 

Climate Change, Pollution Emissions, Water Resources Agriculture (Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). But on the other hand, what is 

considered to be successful in the EPI results, many factors can be identified as being 

explanatory for the EPI results, particularly the idea of good governance (Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). Moreover, not only do the EPI 

researchers notice that there is a considerable correlation between environmental 

performance and a country's wealth, this is not a surprising analysis since the improvement 

of specific sustainability outcomes requires excellent investments in infrastructure, 

administrative capacity, and human capital in which wealthier countries have an advantage 

over less wealthy countries (Wendling, Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., 

et al. 2020).  

 

Table 1: Country’s score and position in the EPI 2020 Source taken from Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. (2020) 

Country EPI score/ position 

Denmark  82.5/ 1 

France 80.0/ 5 

Germany 77.2/ 10 

Greece 69.1/ 25 

Taiwan 57.2/ 40 

Chile 55.3/ 44 

Colombia 52.9/ 50 

Iraq 39.5/ 106 

Liberia 22.6/ 180 

 

In this table is clearly shown the results in the EPI 2020 assessment of different countries 

around the world. The ability of this index to compare the state of sustainability of countries 

around the world allows deeper analysis and it helps understand how the policies that are 

being used in different countries help or not to achieve the sustainable development goals. 

The target of the index is to evaluate policies and understand how countries are performing 

regarding this aspect. As we can see in the table above there are some countries that evidently 

perform better than others, meaning that more work is necessary in the field of sustainability 

policies in many countries. As in previous studies and reports there is clear evidence that the 



EPI 2020 shows a positive correlation (r = 0.80) between the result of the index 

(environmental performance) and the wealth that a country possesses, which indicates that 

wealthier countries have higher results than less wealthy countries (Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020).  

 

Table 2: Issue categories and its definition taken from Wendling, Z. A., Emerson, J. W., de 

Sherbinin, A., Esty, D. C., et al. (2020) 

Issue category Definition  

Air Quality PM2.5 exposure (fine air particulates 

smaller than 2.5 micrometers), household 

solid fuels, and ground-level ozone 

exposure are the indicators that are being 

used by this issue category to measure air 

quality. 

Sanitation & Drinking Water Diseases and deaths from exposure to 

unsafe sanitation and drinking water, is 

what this issue category analysis. 

Heavy Metals Lead exposure as a representative measure 

for heavy metals in the environment  

Waste Management It follows the final destination of waste 

materials as a measure of the waste’s direct 

impact on the environment. 

Biodiversity & Habitat It measures what actions are being done by 

the countries to protect natural ecosystems 

and biodiversity within their borders 

Ecosystem Services Measures the loss of three different 

ecosystem types which are forest (tree 

cover), grassland and wetland. 

Fisheries Fish stock´s situation is the measure for 

fisheries in the EPI. How are the fish stocks 

in a country is crucial for sustainability 

Climate Change The process of decarbonization of each 

country is being measured in this issue 

category 

Pollution Emissions The emission of two important pollutant is 

being measured in the EPI. The emissions of 

sulfur dioxide and nitrogen oxides.   

Agriculture Seeks to find a balance between the 

efficient application and use of the 

different nitrogen fertilizer with 



maximizing crop yields. To target a more 

sustainable agriculture and less waste. 

Water Resources This issue category measures the 

percentage of wastewater that undergoes at 

least primary treatment in each country. 

 

In the 2020 report, new metrics that can expand the environmental analysis were included 

(Wendling, Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). For the first 

time, a waste management indicator and a pilot indicator for CO2 emission from land cover 

change (Wendling, Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). New 

indicators are designed to deepen topics such as air quality, biodiversity and habitat, fisheries, 

ecosystem services, and climate change. In the same way, as the EPI report provides excellent 

information in different aspects, it also reveals essential gaps of information, especially in 

areas such as sustainable agriculture, water resources, and threats to biodiversity (Wendling, 

Z. A., Emerson, J. W., de Sherbinin, A., Esty, D. C., et al. 2020). Also, the EPI has been 

lacking in analyzing the interconnection of countries and markets (Wendling, Z. A., Emerson, 

J. W., de Sherbinin, A., Esty, D. C., et al. 2020). 

3.3 Governance of coastal ecosystems 

Coastal ecosystem governance aims to achieve sustainable natural and social systems via 

different management techniques that allows human activities to shape taking into account 

the limits of natural systems (McLaughlin, 2010) 

Humans are going towards one of their most significant transformations from a quantitative 

expansion or growth to a qualitative improvement, now called development (Olsen, 2000). 

Regarding this transformation, coastal ecosystems are where the concepts of sustainable 

development become more authentic (Olsen, 2000). Moreover, significant portions of the 

human population are currently settled in coastal regions, making it even more crucial to 

resist the growing process of change that can cause human suffering and the destruction of 

important coastal qualities that have been critical to the survival of the human species (Olsen, 

2000).  

One of the ways to achieve this change towards a more sustainable world is the application 

of systems of ecosystem governance, which wants to unite ecosystems and human societies 

to create a completely interdependent system (Olsen, 2000). The governance of coastal 

ecosystems has two essential functions inside the world where human activities change the 

features and functioning of ecosystems: to conserve and restore critical ecosystem services 

amid the increasing human-related pressures (Olsen & Nickerson, 2003). 

3.4 Background  



 

There is a diverse approach to the different concepts related to sustainability indicators of 

coastal areas. For example, the articles of Gutiérrez Moreno et al, 2014 and Coca-Domínguez 

& Ricaurte-Villota, 2019 analyzed vulnerability assessments in Colombia. The first article 

mentioned aims to analyze the main threats providing an outlook of how vulnerable coastal 

regions of the department of Magdalena, particularly about the coastal erosion in this 

department, and taking into account the different habitats that can be found in this area. This 

study analyzed vulnerability and threats to develop relative vulnerability and risk indexes 

that account for social, economic, conservation and heritage variables and to see how these 

factors, uses, and processes are managed in each municipality. In this study, they intend to 

make cataloging and zoning of the area according to its greater or lesser susceptibility to 

changes caused by vulnerability risk (Gutiérrez Moreno et al., 2014). 

The second article explains that hazard and vulnerability analysis is very important for the 

future in planning and decision making; this article focuses on erosion in the coastal regions 

of Colombia (Caribbean and Pacific). In the methodology used in this assessment, the authors 

propose three components for hazard and vulnerability; hazard consists of magnitude, 

occurrence, and susceptibility; on the other hand, vulnerability consists of exposure, fragility, 

and lack of resilience. The components of these two variables are recommended to be 

analyzed separately because it allows corrective and prospective interventions at local and 

regional levels (Coca-Domínguez & Ricaurte-Villota, 2019). 

On the other hand, articles such as the ones from Nicholls et al., 2008, Sterr 2008, and Harvey 

& Woodroffe, 2008 do a similar analysis in different parts of the world. For example, the 

first one, called Climate change and coastal vulnerability assessment: scenarios for integrated 

assessment, argues that vulnerability assessments are usually based on sea level alone. 

However, other factors in the dimensions of climate change are commonly ignored, and 

socioeconomic factors are even more overlooked or neglected. Therefore, this study tells us 

that more comprehensive vulnerability assessments in coastal areas are needed to support 

further the development of environmental and coastal management and policy-making, so 

this article explores the effect of climate and non-climate drivers with an emphasis on non-

climate drivers in vulnerability and risk scenarios in coastal areas (Nicholls et al., 2008). 

The second one from Sterr (2008) explains how vulnerability assessments are conducted in 

Germany and which scales are used to develop these assessments. Three scales are mainly 

used to analyze this are 1) the national level, 2) the regional level for the coastal state of 

Schleswig-Holstein, and 3) the local level for selected communities within this state. These 

three scales allow more profound analysis and a better understanding of the situation on the 

German coasts. The economic and human risks are very high, so Germany keeps maintaining 

and improving its coastal defenses against flooding (Sterr, 2008).  



Moreover, the third explains that Australia's coasts are among the largest and most diverse 

in the world, so scientists have developed preliminary models of the behavior of major 

systems such as beaches and coral reefs. Furthermore, the vast majority of Australia's 

population is concentrated in coastal areas where the population is increasing rapidly; 

therefore, coastal systems are in constant danger of possible impacts due to climate change. 

Consequently, it is necessary to make a national risk assessment within the framework of the 

new environmental challenges present to prevent further damage in an emergency; since 

2005, the government of Australia has seen the need for this national assessment (Harvey & 

Woodroffe, 2008). 

Furthermore, there have other studies related to different topics of this paper, for example, 

Environmental Performance Index: relation between social and economic welfare of the 

countries. In this article, the authors analyze the primary properties of the EPI and the 

countries with the most significant influence and leadership at a global level to analyze the 

relationship between ecological, environmental, and economic wealth in these countries. For 

this, the authors examine the results of the indexes of sustainability goals, social progress 

index, and GDP and, with this, come to conclusions about the relationship between EPI 

results and these other indexes mentioned above (Pimonenko et al., 2018). 

Alternatively, there are investigations related to the area of study of this research, like the 

writings of Cantera et al., 2013; Weijerman et al., 2005 and Tillmann et al., 2000. The first 

one does a structural study of the macrofauna found in the bays of Málaga and Buenaventura 

on Colombia's Pacific coast. During the three years of study, they found only 48 species of 

benthic fauna. This shows that in the harsh conditions that these animals live in, in brief 

periods, they can experience extreme changes in temperature and salinity. Also, they can 

undergo sediment deposition due to the rivers nearby, especially during heavy rain. The 

quantitative studies show that the spatial and temporal distributions of the species are highly 

related to climatic, hydrologic, and biological factors (Cantera et al., 2013). The second 

author focused on understanding regime shifts in marine ecosystems from the 1960s to the 

present. (Weijerman et al., 2005). On the other hand, the study by Chng et al. (2021) analyses 

the environmental performance indicators necessary to develop an Integrated Coastal 

Management Plan on the coasts of Singapore, so they study what information is required for 

this regional analysis.  

 

All these references allowed us to understand that there is much knowledge related to the 

topics discussed in this research. However, we can see some information gaps, especially 

considering an analysis of the EPI on a regional scale in coastal areas of Colombia. This input 

would help decision makers understand how policies and many more variables of a country 

related to sustainability and ecology can affect people's safety and indirectly economic 

success.  

 



4. Area of study  

Understanding the context of each of Buenaventura and La Guajira can help understand what 

happens on the rest of the Pacific and Caribbean coasts; the ecological and socioeconomic 

realities of these two areas are characteristic of the rest of Colombian coastal regions, so it is 

worthy of understanding different aspects of the broader picture of Colombian coastal 

regions. In such characteristic areas the use of performance indicators allows the 

understanding of the type of information that is required to complete a regional assessment 

in the coasts of Colombia. 

4.1 Buenaventura 

 

 

Figure 1. Map of Colombia with Buenaventura´s area pointed.  



 

Figure 2. Map of Buenaventura’s Bay. 

 

Buenaventura Bay is located on the Pacific coast in Colombia's Valle del Cauca department. 

The physical conditions of this bay are that it is 3.4 km wide at the sea mouth, and the inner 

part measures 5.5 km across and 30 km long (Vidal et al., 2021). The average depth of this 

region is around 5 m; the highest rainfall comes from September to October, and lower 

rainfall in February and March (Guzmán et al., 2014). Its position near the Cordillera 

Occidental in Colombia allows the air to cool, generating more precipitation (Cantera and 

Blanco, 2001). On the other hand, the annual average temperature of Buenaventura is 28.2 

°C (Otero, 2005). The bay can be divided into two: the external bay and the inner bay, the 

first is directly connected to the ocean and is strongly influenced by it (Invemar and CVC, 

2015). And the inner bay is an estuary directly affected by fresh water from nearby rivers 

(Invemar and CVC, 2015). It has a population of 258,445 inhabitants (DANE, 2018). 

Environmentally speaking, Buenaventura Bay is facing one of the worst pollutions in the 

world due to the density of the surface litter found in its coastal region, specifically in the 

mangrove ecosystem. This area is ranked number four in the most polluted coastal regions 

of the world (Riascos et al., 2019). The mean density of litter in Buenaventura is 9.42 items 

m-2 with a mass ranging from 2 to 314 g m-2; these are very great values if we take into 

account that the mean surface density of litter at Henderson Island (an island in the western 

boundary of the South Pacific garbage patch, also known to be the most polluted coastal area) 

is 239.4 items m -2 with a litter mass of ranging from 138 to 891 g m-2 (Riascos et al., 2019).  

On the other hand, microplastic is also generating some severe pollution on the surface waters 

of Buenaventura's Bay; in a study developed by Vidal et al. (2021) in the years 2015 and 

2019, the density average of MP (microplastics) increased by 28.7% in the surface waters of 

the bay. MP density during the rainy season was higher than during the dry season due to the 

increased runoff caused by the rains (Vidal et al., 2021). MP can affect different aspects of 

the ecosystem they are present; organisms can eat these pollutants due to their small size and 



can cause them severe damage that can eventually lead to death; these MP, after being 

digested, can accumulate inside the organism and come move from tissue to tissue or be 

excreted (Vidal et al., 2021). 

Comparing the results found in Buenaventura with other coastal regions of Colombia with a 

density of MP (2.8 particles/m³) shows that this city has higher values of this pollutant than 

other parts of the country (Vidal et al., 2021). Other environmental aspects are happening in 

this area of the country; in the past 50 years, the sea level has risen over 16 cm due to global 

warming; this affects not only the coastal habitats of the area but also the population living 

in it (National Geographic, 2010). The flood elevation in Buenaventura would increase up to 

six meters, causing severe damage in the neighborhoods that invade the mangrove ecosystem 

in the south of the city. It would also affect and flood most of Cascajal Island (Mape Moreno, 

2017).  

4.2 La Guajira 

La Guajira is one of the 32 departments that divides Colombia with an extension of 20,848 

km2; on the east is the 249 km of border with Venezuela, and in the southwest, it's limited to 

the departments of Cesar and Magdalena (INFORME SOCIOECONOMICO DE LA 

GUAJIRA, 2017). Population wise La Guajira in 2017 represents 2.1% of the population of 

Colombia with 1,012,926 inhabitants (INFORME SOCIOECONOMICO DE LA GUAJIRA, 

2017). With a mean temperature higher than 28°C (Ideam, 2022). 

La Guajira, located on Colombia's Caribbean coast, has a different environmental reality than 

the one presented about Buenaventura. According to a study done by Vivas-Aguas et al. 

(2012), the waters in La Guajira, based on the Marine and Coastal Environmental Quality 

Index (ICAM in Spanish), are qualified with inferior quality, especially during the rainy 

season; this is due to the different human settlements, domestic, agricultural, livestock and 

mining activities. The Ranchería river is the primary water resource of La Guajira. It starts 

at the southeast of the Sierra Nevada de Santa Marta and flows into the Caribbean Sea; it's 

the main water supply for nine of the fifteen municipalities of this department and also is 

very important for economic activity such as agriculture and livestock (Argumedo & Vivas 

Aguas, 2016), because of this the river has become the primary receiver of the waste 

generated by the different socioeconomic and domestic activities that occur throughout its 

watershed, considering this like the potential pollutants of the water and coastal resources of 

La Guajira (Argumedo & Vivas Aguas, 2016). 



 

Figure 3. Map of Colombia with La Guajira’s area pointed.  

 

Figure 4. Department of La Guajira. Coastal area selected.  

 

The main activities that are affecting the Caribbean coast in La Guajira are first petroleum, 

energy, and mining. This is mainly seen in the Cerrejón mine, the extraction of crude oil and 

natural gas, and the generation of electric energy (Argumedo & Vivas Aguas, 2016) 

secondly, maritime ports like Bolivar Port or Puerto Nuevo are polluting the area directly 

(Argumedo & Vivas Aguas, 2016), other activities such as domestic waste disposals are 

increasing the pollution in La Guajira (Argumedo & Vivas Aguas, 2016).  

 

 



Table 1. Comparison of different aspects between La Guajira and Buenaventura 

Parameter La Guajira Buenaventura 

Size 20,848 km2 (the 

department) 

3.4 – 5.5 km across and 30 

km long 

Temperature >28°C 28.2 °C 

Location  Caribbean coast (north) Pacific coast (west) 

Population 1,012,926 inhabitants 258,445 inhabitants 

 

5. Methods and materials 

This investigation has a diagnostic approach based on expert consultation and analysis of 

information from official sources. This study has three primary phases to fulfill all the goals 

and objectives set beforehand. The first one is to identify the most relevant indicators in the 

EPI to make a regional scale analysis of the EPI on the coasts of Colombia. Then, expert 

consultation was used to help evaluate the most relevant indicators from the EPI 2020 to do 

the coastal analysis in La Guajira and Buenaventura.  

Furthermore, the second phase to complete the analysis for this project was to review official 

sources of information for the feasibility of calculating a regional coastal EPI in Colombia. 

With the data collected in the previous phases, it is possible to develop the third phase in 

which guidelines are proposed for analyzing the regional coastal EPI and managing relevant 

information. 

5.1 Selection of the EPI Indicators 

 

To identify what indicators of the EPI 2020 were relevant for a regional-level EPI assessment 

of Colombia's coastal regions, we consider a grading system for the 32 EPI indicators 

provided by Yale University with the collaboration of Columbia University and the World 

Economic Forum. We first used a reference given by their weight on the final calculation of 

EPI. Therefore, these indicators could inform a regional-level EPI assessment of the coast of 

La Guajira and Buenaventura. The grading used to evaluate the contribution of each indicator 

on the final EPI score was done by taking all the indicator's weights and converting them into 

a number within a 0 to 10 scale using a simple rule of three, taking the most considerable 

percentage (11.6). 

On the other hand, to grade the relevance of the indicators, sixteen experts of the Pontificia 

Universidad Javeriana were selected based on criteria such as experience in coastal marine 

subjects, technical knowledge, marine investigation experience, data usage knowledge, 

experience using EPI in an academic context, etc. Then, these experts were asked to give a 

grade based on how relevant these indicators might be to the construction of the coastal 

assessment, the instrument that was used to ask these questions was Google forms in which 

each indicator had the option from -3 to 3 and then this instrument build graphs with the 

results. They graded the indicators negative, neutral, and positive (-3, -2, -1, 0, 1, 2, and 3) 

values. With that information, an average of the sixteen values given by the experts was taken 



to have one final grade from them for the relevance of the 32 indicators. After that, the weight 

from the indicators inside the calculation of the index was multiplied by the mean relevance 

given by the experts to have a final grade for each indicator. Finally, from that final grade, 

the indicators that scored higher than 6 are the ones that are relevant to creating the regional 

assessment of the EPI in coastal regions in Colombia. 

5.2 Available information in the study areas  

Furthermore, taking into account the indicators selected in the previous process, it is going 

to be determined whether the information for the EPI indicators necessary for the regional 

analysis is available for the two study areas in Colombia. Accordingly, the available data was 

assessed considering some criteria for high-quality information for these types of 

assessments. The criteria used in this study are presented with their corresponding definition 

on table 2 below. Therefore, only information meeting these criteria was considered available 

for the study areas of Colombia.  

Table 2: High quality information criteria 

Citeria Definition 

Relevance 

 

 

 

The data must measure something that is 

relevant to the environment and that  

it can be applied to a lot of countries in a great 

number of circumstances (Wendling, Z. A., 

Emerson, J. W., de Sherbinin, A., Esty, D. C., 

et al. 2020). 

Performance Orientation The data must measure an issue that can be 

compliant to policy intervention, this means 

that the indicators should be measured on the 

results of policies rather than on the input of 

the policy, for example a country should not be 

punish for environmental or resource capacities 

(Wendling, Z. A., Emerson, J. W., de 

Sherbinin, A., Esty, D. C., et al. 2020). 

Established methodology It is important that the data has an established 

methodology because if every county included 

in the EPI used a different methodology for 

measuring their data, it would be very 

complicated to compare their results and obtain 

a good report. (Wendling, Z. A., Emerson, J. 

W., de Sherbinin, A., Esty, D. C., et al. 2020) 

Verification This means that a third party can check and 

corroborate (Wendling, Z. A., Emerson, J.W., 

de Sherbinin, A., Esty, D. C., et al. 2020) 

Spatial completeness This means that a dataset must be big enough 

and this means that it covers at least 140 

countries, some exceptions can be made but 

this is the general rule (Wendling, Z. A., 

Emerson, J.W., de Sherbinin, A., Esty, D. C., et 

al. 2020) 



Temporal completeness This denotes that is able to provide information 

across time, because it is necessary that the 

measurement show trends over time 

(Wendling, Z. A., Emerson, J. W., de 

Sherbinin, A., Esty, D. C., et al. 2020). 

Recency Newer data is more relatable and sensitive to 

the needs of the policymakers and the decision 

makers related to these topics (Wendling, Z. 

A., Emerson, J. W., de Sherbinin, A., Esty, D. 

C., et al. 2020). 

Open source The data set is from an open source because 

data with no financial burden is the one with a 

bigger potential for raising awareness and 

driving policy (Wendling, Z. A., Emerson, J. 

W., de Sherbinin, A., Esty, D. C., et al. 2020). 

 

With this information it is going to be possible to see what is the situation of the coastal 

regions of Colombia regarding available information for policy makers. The information was 

collected from official sites because the data necessary to develop the regional EPI needs to 

come from official sources, such as DANE (Departamento Administrativo Nacional De 

Estadística), SIB Colombia (Sistema de Información sobre Biodiversidad), SIAC (Sistema 

de Información Ambiental de Colombia), SEPEC (Sistema del Servicio Estadístico Pesquero 

de Colombia), Corpoguajira (Corporación Autónoma Regional de La Guajira), CVC 

(Corporación Autónoma Regional del Valle del Cauca), and INVEMAR (Instituto de 

Investigaciones Marinas y Costeras José Benito Vives de Andréis).  

The information from these official sources was examined by checking the valuable data 

available in the databases researched in the official sources. In each one of the sources, the 

information was reviewed by area of study (Buenaventura and La Guajira using the names 

of these two study cases for the research or key words of the indicators); with the information 

that is found in each source, it was established what information is missing to be able to build 

the regional assessment of the EPI in the coastal regions of Colombia. The information that 

was taken into account was the one available on the websites, the databases that are available 

on the offices of the different official sources was not taken into account, only the digital 

databases were analyzed. A table displaying the databases found was created in order to show 

which information is actually available.   

5.3 Guidelines  

The guidelines focused on generating a coastal regional EPI in Colombia were established 

using the information provided in the two previous stages. The opportunity to develop this 

regional assessment on the coasts of Colombia will improve the environmental management 

strategies, improving human well-being and ecosystem health. These guidelines will not be 

based only on environmental aspects but also on socioeconomic variables that are very 

important, especially in the reality of the coasts that were studied.  



The guidelines are based on the high-quality information criteria presented previously. The 

guidelines were constructed considering what can be done regarding the indicators and the 

information available and missing from the official sources, basing the suggestions on the 

criteria and what they mean to the information needed to develop the assessment in a correct 

and efficient way. 

The guidelines presented in this study are more focused on being specific recommendations 

for future studies, they guide future studies and researches in what type of information is 

required to develop a local EPI assessment in the coasts of Colombia. Each one of the 

recommendations conducted in this investigation was based on the 8 criteria proposed by the 

EPI for high quality information, so 8 recommendations were presented finally in this paper.  

6. Results  

6.1 EPI Indicators 

The average percentage and relevance of each EPI indicator are presented in Table (3). Four 

indicators of the Environmental health policy objective were selected, and four for the 

ecosystem vitality objective. Results suggest that the chosen indicators are higher than the 

minimum established, meaning they are relevant to doing a regional coastal EPI in La Guajira 

and Buenaventura. Air quality and Sanitation drinking water contained the four indicators 

for the first policy objective, while biodiversity habitat, ecosystem services, and climate 

change included those related to the ecosystem's vitality objective. 

Table 3: Percentage by their weight on the final calculation of EPI converted to a scale from 0 to 10. 

Relevance of each of the indicators graded by expert consultation from -3 to 3 (the value presented is the 

average of the grades given by the experts) and the final grade for each of the 32 EPI indicators, which 

came by multiplying the value of the percentage by the relevance. The numbers underlined with the color 

yellow were the ones selected to be the minimum information required for the local assessment 

Policy Objectives Issue Categories Indicators 
% at the 

final EPI 
Relevance 

Average % 

and relevance 

Environmental 

Health 

Air quality 

PM 2.5 exposure 10 1.67 16.7 

Household solid fuels 6.9 1.73 11.937 

Ozone exposure 0.86 0.8 0.688 

Sanitation and 

drinking water 

Unsafe drinking water 8.28 3.27 27.0756 

Unsafe sanitation  5.52 3.27 18.0504 



Heavy metals Lead Exposure 1.72 2.47 4.2484 

Waste managment  Controlled solid waste 1.72 2.4 4.128 

 

Ecosystem 

Vitality 

Biodiversity and 

Habitat 

Terrestrial biome 

protection (Global) 
2.59 1.88 4.8692  

Terrestrial biome 

protection (National) 
2.59 2.53 6.5527  

Marine protected areas 2.59 2.5 6.475  

Protected Areas Rep. 

Index (PARI) 
1.29 2.2 2.838  

Species Habitat Index 

(SHI) 
1.29 2.3 2.967  

Species Protection Index 

(SPI) 
1.29 2.07 2.6703  

Biodiversity Habitat 

Index (BHI) 
1.29 2.67 3.4443  

Ecosystem 

services 

Tree cover loss 4.66 2.12 9.8792  

Grassland loss 0.26 1.07 0.2782  

Wetland loss 0.26 2.37 0.6162  

Fisheries 

Fish Stock Status 1.81 2.31 4.1811  

Marine Trophic Index 

(MTI) 
1.81 2.2 3.982  



Fish caught by trawling 1.55 1.67 2.5885  

Climate Change 

CO₂ emission growth 

rate 
10 2 20  

CH₄ emission growth 

rate 
2.76 1.75 4.83  

F-gas emission growth 

rate 
2.07 1.47 3.0429  

N₂O emission growth 

rate 
0.91 1.47 1.3377  

Black Carbon emission 

growth rate 
1.03 1.67 1.7201  

CO₂ from land cover 

growth rate 
0.52 1.6 0.832  

GHG intensity trend 1.03 1.53 1.5759  

GHG per capita 0.52 0.93 0.4836  

Pollution 

emissions 

SO₂ emission growth 

rate 
1.29 1.47 1.8963  

NOx emission growth 

rate 
1.29 1.27 1.6383  

Water Resources Wastewater treatment 2.59 2.6 6.734  

Agriculture Sustainable Nitrogen 

Mgmt Index 
2.59 1.4 3.626 

 

 

   
 

 

According to our results, the EPI 2020 indicators relevant to building a regional EPI on the 

coasts of Colombia showed different values (Table 4). The experts provided values that 



varied across the grade scale, giving an idea about the differences in their understanding of 

the indicator and the information required to assess them. Despite the fact that experts had 

the definitions provided by Wendling et al. (2020) when they scored, differences in the 

assessment reflect asymmetries in their understanding of the regional coastal situation in 

Colombia.  

 

Table 4: Definition of the selected EPI indicators taken from Wendling, Z. A., Emerson, J. W., de 

Sherbinin, A., Esty, D. C., et al. (2020), and expert max and min value assessment. 

 

EPI indicator  Definition Min Max 

PM 2.5 exposure Age-standardized disability-

adjusted life-years lost per 100,000 

persons (DALY rate) due to 

exposure to fine air particulate 

matter smaller than 2.5 

micrometers. 

-1 3 

Household solid fuels Age-standardized disability-

adjusted life-years lost per 100,000 

persons (DALY rate) due to 

exposure to household air 

pollution (HAP) from the use of 

household solid fuels. 

0 3 

Unsafe drinking water Age-standardized disability-

adjusted life-years lost per 100,000 

persons (DALY rate) due to 

exposure to unsafe drinking water 

2 3 

Unsafe sanitation Age-standardized disability- 

adjusted life-years lost per 100,000 

persons (DALY rate) due to their 

exposure to inadequate sanitation 

facilities. 

2 3 

Terrestrial biome 

protection (National) 

Measure the proportion of 14 

important biomes covered by 

protected areas within a country, 

prevalence of each biome within 

that country. 

-1 3 

Marine protected areas The percentage of a country's 

exclusive economic zone (EEZ) 

that is covered by marine protected 

areas (MPAs). 

1 3 

Tree cover loss The percent reduction in a 

country's tree cover in forested 

areas. 

0 3 

CO₂ emission growth 

rate 

Average annual rate of increase or 

decrease in emissions based on ten 

years of data, 2008–2017. 

-1 3 



Wastewater treatment The percentage of wastewater that 

undergoes at least primary 

treatment in each country 

1 3 

 

6.2 Available information in the study areas:  

Examining the available information in official sources that could be used to assess a coastal 

regional EPI in Colombia delivered an exciting and contrasting perspective. Although there 

was no specific and applicable information to assess the indicators and the aggregated index, 

we found apparent differences between both cases (Table 5). For example, information about 

terrestrial biome protection, CO2 emission growth rate, and wastewater treatment is not 

available for Buenaventura. The information available was qualified according to its use in 

this study. To represent the information available, the table behind express in color how much 

information is available, if at least one dataset is useful to the development of the EPI the 

color is represented in orange, if at least one dataset is what the EPI is asking for the color is 

represented in green and if there are none datasets that can be somehow useful to the EPI the 

color is represented in green. The asterisks represent how useful was the information 

available to me during this study. One asterisk is no useful, two asterisks little useful, three 

asterisks very useful. The information available from the sources is presented in the annex 1 

at the end of this paper. 

 

Table 5. Information available for La Guajira and Buenaventura. Red no helpful information. 

Orange some useful information. Green all applicable information. * No useful; ** little 

useful, *** very useful  

 La Guajira Buenaventura 

 Rel PO EM V SC TC 

 
Rec OS Rel PO EM V SC TC REC OS 

PM 2.5 

exposure 

** * **

* 

**

* 

** *** * **

* 

** * **

* 

**

* 

** **

* 

* **

* 

Household 

solid fuels 

* ** **

* 

**

* 

** * * **

* 

* ** **

* 

**

* 

** * * **

* 

Unsafe 

drinking 

water 

**

* 

*** **

* 

**

* 

** *** * **

* 

**

* 

**

* 

**

* 

**

* 

* **

* 

* **

* 

Unsafe 

sanitation 

**

* 

*** **

* 

**

* 

** *** * **

* 

**

* 

**

* 

**

* 

**

* 

* **

* 

* **

* 

Terrestrial 

biome 

protection 

(National) 

**

* 

*** **

* 

**

* 

** *** * **

* 

        

Marine 

protected 

areas 

**

* 

*** **

* 

**

* 

** *** * **

* 

**

* 

**

* 

**

* 

**

* 

** **

* 

* **

* 



Tree cover 

loss 

* * **

* 

**

* 

** * * **

* 

* * **

* 

**

* 

* * * **

* 

CO₂ 

emission 

growth 

rate 

**

* 

*** **

* 

**

* 

**

* 

*** * **

* 

        

Wastewate

r treatment 

                

 

Rel: Relevance 

PO: Performance Orientation  

EM: Established Methodology 

V: Verification 

SC: Spatial Completeness 

TC: Temporal Completeness 

Rec: Recency 

OS: Open Source 

DANE: La Guajira 

In this source, there are around 50 datasets regarding La Guajira, and they have a great variety 

of topics. The most helpful information from these databases is the financial information 

regarding the economic status of the people living in this area. This can be very helpful for 

constructing the regional assessment because it allows the investigators to start analyzing the 

socioeconomic situation of the people living in the study area. This information can also be 

helpful because inside these economic datasets; there is information regarding the number of 

agricultural production units that can lead to the CO₂ emission growth rate or even a 

beginning for the terrestrial biome protection (National). After all, it shows how many 

agricultural production units are being generated at La Guajira; agricultural production units 

can affect the terrestrial biome that is wanted to be protected.  

Even though there is information to be able to start an analysis of the EPI, there is much more 

information missing. For example, there is no information in these datasets regarding the 

age-standardized disability-adjusted life-years lost per 100,000 persons due to PM 2.5 

exposure, solid household fuels, unsafe drinking water, or unsafe sanitation. 

Another critical information available in DANE's databases is coverage of public utilities in 

La Guajira, which can be very useful to start understanding the reality of wastewater 

treatment in this area. This information is helpful, but there’s more information missing from 

here, like the percentage of wastewater that undergoes at least primary treatment. That 

information is vital to be able to elaborate on the regional analysis of the EPI. Furthermore, 



the data regarding population statistic that DANE provides can be valuable in general for the 

selected indicators because it provides information about how many people lives in the study 

area, gender distribution, age distribution, how many people dies, etc. On the other hand, the 

valuable information presented in this source is not meeting the minimum requirements of 

the information criteria; mainly, the data available in the DANE is lacking on performance 

orientation because the results of a policy cannot be checked with the information available. 

 

DANE: Buenaventura 

For this area of study, there were 48 databases available on the DANE's website. The most 

relevant information was related to the demographic reality of Buenaventura; this 

information is helpful to have a general idea of the type of people (age, gender, 

socioeconomic condition, etc.) the study area has. Furthermore, it can be a preview for 

several indicators such as PM 2.5 exposure, solid household fuels, unsafe drinking water, and 

sanitation. With this preview, future researchers can start the regional assessment, but to 

complete it successfully, they must have more information regarding the percentage of a 

country's exclusive economic zone (EEZ) that is covered by marine protected areas (MPAs) 

or the proportion of 14 important biomes covered by protected areas within a country, the 

prevalence of each biome within that country. The information in DANE for Buenaventura 

is also cutting short on performance orientation because it's impossible to see the output of a 

policy with the information provided by these databases.  

SIB Colombia La Guajira. 

The information available for La Guajira in this official source is strictly related to biological 

records, sampling events, and species lists. This information found in these datasets, 

especially the species list that is related to the forest, can be of great value for the EPI analysis, 

for example, the list of woody plant species of the tropical dry forest in Cuchilla Potrosa, La 

Guajira – Colombia, is beneficial to being identifying which species can get lost when 

analyzing the indicator of tree cover loss, but being able to assess this indicator fully there 

must be informed the percent reduction in a country's tree cover in forested areas. 

Even though there is some information to begin the analyses, there is a significant lack of 

compliance with the information criteria, especially with temporal and spatial completeness, 

because the valuable information available is only set on a small portion of land inside the 

study area. Furthermore, it is only available for a tiny period, so no great analysis can be done 

through time and space. 

This source has 20 datasets related to the study case of La Guajira, most of the information 

is related to species list or biological information. Many of the species mention in this source 

are related to coastal ecosystems but many more are also not related specifically to any of the 

coastal ecosystems presented in Colombia. 

SIB Colombia Buenaventura 



This source has 18 datasets related to this area of the country. SIB provides information for 

Buenaventura regarding biological records of different types of species and ecosystems. 

However, the most valuable for the construction of a coastal EPI in this area are the ones 

related to forest composition because it allows researchers to begin the analysis of tree cover 

loss regarding which species can be affected when the forest is disappearing. And the ones 

related to marine ecosystems and coastal fauna; with this information, it is possible to 

understand which animal species can be saved a preserved if the marine protected areas 

increase. There needs to be more information available to assess Buenaventura's coastal areas 

with the EPI, such as the proportion of 14 important biomes covered by protected areas within 

a country prevalence of each biome within that country. The information available and the 

one missing must comply with the information criteria because the available information 

lacks spatial and temporal completeness and some performance orientation data to analyze 

the EPI indicators comprehensively.  

SIAC La Guajira 

Most of 10 data sets presented at SIAC is related to weather conditions or phenomena. The 

databases for La Guajira on SIAC mainly inform that this department is one of the most 

vulnerable regarding the climate phenomenon of El Niño. This information is of little or no 

help to the indicators selected to evaluate the coastal regions; much information is missing 

to accomplish the development of the EPI analysis. In this source, the lack of compliance 

with the criteria for high-quality information is more significant than in any of the rest. 

Therefore, the information available in the SIAC does not help develop the EPI in the coastal 

region of La Guajira 

SIAC Buenaventura 

The 12 data sets available for Buenaventura on the SIAC is also related to climatic and 

weather phenomena. The information that can help develop the EPI assessment is related to 

the behavior of tides. This information can be beneficial for a preview understanding of the 

marine areas of the study area, meaning that it can give a context to the investigators 

regarding the marine protected areas. In addition, understanding tidal activity can provide a 

general analysis of the conditions of the coastal and marine areas that want to be protected.  

The possibility of understanding the area gives an advantage to developing a more efficient 

assessment. However, there is much information still missing to accomplish this task 

correctly, such as the percentage of a country's exclusive economic zone (EEZ) covered by 

marine protected areas (MPAs) would be very helpful. Also, the information available is not 

compliant with the information criteria, especially regarding temporal completeness. The 

data is only available for one year, so it does not allow an analysis through time.  

SEPEC La Guajira  

The information available in the SEPEC is complete regarding fishing, there are 5 datasets 

that are divided in different parts; the indicators selected are not directly related to fishing, 

but the indicator of marine protected areas can benefit from information related to fishing. 



For example, for La Guajira, SEPEC gets the monthly fish landing in different department 

sites. This is measured in kilograms and is divided into watersheds. This information is 

helpful for the marine protected areas indicator because with this data; scientists can grasp 

the context in which the marine protected areas are going to be. The spatial completeness of 

the data collected in this source is very helpful for the development of the EPI as well as the 

methodology used to collect the information. But on the other hand, the temporal 

completeness of this data is not in compliance with the expectations set. 

SEPEC Buenaventura 

As mentioned previously, SEPEC considers all the information regarding fishing. For the 

case of Buenaventura, there are 5 datasets available that provided the monthly volume of fish 

landings for industrial fishing ports measured in kilograms. This information is again helpful 

for a general picture of the conditions for the marine protected areas in the area. But if there 

is no information regarding the percentage of a country's exclusive economic zone (EEZ) 

covered by marine protected areas (MPAs), it is impossible to elaborate the assessment 

correctly. The fact that this information is open source to everyone makes it compliant to be 

eligible for the EPI. However, the lack of temporal completeness might make it just a preview 

of the actual data that needs to be used in the index. 

Corpoguajira 

Corpoguajira provides 42 datasets being one of the most complete one of the sources, this 

information is regarding the projects being carried out to drink water for the population of 

La Guajira. This information does not answer what the indicator of unsafe drinking water is 

asking. However, it can provide a broader perspective of the conditions that the department 

has regarding aspects of drinking water. This can be useful in understanding the conditions 

in which people live in these areas. With this data, future researchers would not be able to 

make a coastal EPI assessment, so more information is necessary. This data's lack of temporal 

and spatial completeness makes it challenging to use in a final evaluation of the EPI on the 

coasts of La Guajira.   

CVC 

The 21 datasets available for Buenaventura in the CVC can provide general ideas about 

different environmental topics such as waste management, water supply, environmental 

education, etc. The most helpful information found in this source is the creation of the coastal 

environmental unit Málaga-Buenaventura. Its function consists of being the object of 

planning, ordination, and integrated and articulated management among the environmental 

authorities that share functions in its area, meaning it can provide a perspective of how 

different authorities manage marine protected areas in the area. This helps understand the 

ecosystem governance of the areas that need to be protected. Unfortunately, there is no 

information regarding the current percentage of a country's exclusive economic zone (EEZ) 

that is covered by marine protected areas, which means there is not enough information 

available to be able to evaluate the EPI indicators that are being selected to be the bare 

minimum requires to do a regional EPI assessment in the coast of Colombia. Also, the lack 



of recency and temporal and spatial completeness does not allow this information to be 

acceptable for the final assessment. 

Invemar La Guajira 

Invemar is the source that is charge of conducting basic and applied research on natural 

sources and the environment focused on coastal, marine and oceanic ecosystems in 

Colombia. So, it is one of the most important sources to take into account for coastal 

information in Colombia. For La Guajira there are 16 datasets regarding coastal information 

that can be very helpful to develop a coastal regional EPI in this department. Some of the 

information presented is related to marine protected areas which means that at least one of 

the indicators selected has a deeper information to be able to assess the coast of La Guajira. 

Invemar Buenaventura 

For Buenaventura Invemar has 15 datasets available allowing also a deeper insight on the 

coastal information of this region. Coastal behavior and information related to marine 

protected areas are some of the main topics presented in this source. This information allows 

researches to assess the coast of Buenaventura with high quality information that is necessary 

for the developing of the EPI analysis in the coasts of Colombia. With this source having 

national level information will allow to assess more places than just the two study areas 

presented in this study.  

6.3 Guidelines  

The information obtained in the previous processes can provide an idea of what is necessary 

for the study areas of the Colombian coasts (La Guajira and Buenaventura) to develop a 

regional assessment of the EPI.  

The guidelines proposed in this paper aim to improve the quality of the data available for the 

development of the regional EPI assessment. The quality of the information is entirely based 

on the criteria mentioned in table 2. First of all, it is essential to mention that all the sources 

used in this study should follow these guidelines to improve the quality of the information 

they present to the public. 

To begin with, the relevance of the data is a crucial part of studies like this one. To be more 

relevant, the sources from both study areas must start measuring aspects that are relevant for 

the environment in their context. For example, in the case of a coastal assessment, it is 

essential to measure data relevant to coastal and marine ecosystems. The databases presented 

in the official sources must measure aspects that can be applied to different circumstances.  

The next step for improving the information available is to make it more performance-

oriented, meaning that the data being provided must be measured on the outputs of a policy. 

To do this, it is necessary to change the focus of the investigations being developed in 

Colombia's coastal areas. More policy-oriented studies must be done to have data that can be 

performance-oriented; this allows the future investigators of the regional EPI on the coasts 



of Colombia to evaluate a region based on the results of a policy rather than on the input of 

the policy (environmental or resource capacities of a region). 

Next up, to generate a coastal regional EPI in Colombia, the information must have a clear 

and established methodology that can be repeated several times. If the data is not compliant 

with this issue, it would not be possible to compare regions in the study, leading to a cut in 

the scope of the results. Following, verifying the information presented is a crucial step to 

producing high-quality information to be able to build the regional EPI. For this, a third party 

must be able to corroborate the data that will "feed" the indicator. 

The following guideline required to generate the regional study is that the information must 

have enough spatial completeness, which means that the datasets available most cover the 

majority of the study that want to be analyzed. But also, it must have enough temporal 

completeness, which suggests that the source must be able to provide information across 

time, so trends over time can be seen in the study. 

For the information to be fitting to do a regional EPI assessment on the coast of La Guajira 

and Buenaventura, it must be recent so that policymakers can make a more accurate decision. 

In addition, recent data is more powerful when it comes to decision-making. And finally, the 

information should be open source for everyone because accessible access data has more 

potential to raise awareness and drive policies. 

7 Discussion:  

7.1 EPI Indicators:  

The results obtained during this project have shown some exciting outputs that can be 

analyzed from different perspectives. The first specific objective was to identify what 

indicators of the EPI 2020 are relevant for a regional-level EPI assessment of the coastal 

regions of Colombia. According to González & Echeverry-Galvis (2016), the aspect that 

changes the most over the years from (2006-2014) regarding the study of the EPI is the 

changes in the indicators. These changes go from the number of indicators each year to the 

topic these indicators want to evaluate. Therefore, in this study, a change in the indicators is 

proposed to fulfill the goal of a regional assessment of the EPI in Colombia; for this study, 

nine indicators are being proposed to be the minimum required to develop the coastal 

evaluation of the EPI. 

In contrast, when Yale and Columbia first proposed the EPI, only sixteen indicators existed 

(González & Echeverry-Galvis, 2016). Furthermore, the article mentioned previously 

mentions the type of indicator most commonly used in the EPI assessments; in 2014, 50% of 

the indicators used this type of mathematical reason (González & Echeverry-Galvis, 2016). 

Although, as it could be seen in the results of this paper, three out of the nine indicators use 

percentage as their selected measurement, even the most common type of measurement found 

in this study was age-standardized disability-adjusted life-years lost per 100,000 persons 

(DALY rate) due to exposure to unsafe drinking water with four indicators using it. 



In addition, the study carried out by Chng et al. (2021) also selected several indicators to 

determine if these indicators are relevant and accurate in managing and assessing the coastal 

resources of Singapore. Comparing the indicators established in the first result of this study 

and the ones selected by the analysis in Singapore, some more specifications can be seen in 

the second study. They presented indicators such as coastal zone transformation or coastal 

sea pollution (Chng et al., 2021); meanwhile, in the present paper, the selected indicators are 

more general and less specific to coastal ecosystems. Of the nine selected indicators, four are 

part of the policy objective of environmental health, and the remaining five correspond to the 

policy objective of ecosystem vitality.  

7.2 Available information in the study areas:  

For the second objective of this research, which states the following: how is the information 

available for Colombian coastal regions to generate a regional EPI of these areas, some 

interesting results were generated. First of all, it was pretty clear that the information 

necessary to develop a regional scale EPI assessment was unavailable in the official sources 

of the study areas of the coasts of Colombia. But according to González & Echeverry-Galvis 

(2016), there was some information available for the construction of the EPI in 2014 for 

Colombia regarding the nine indicators household solid fuels had information in DANE with 

data related to the proportion of households where solid fuels are used for cooking to total 

households, by year. However, for 2020 the information required is different; the indicator 

needs the age-standardized disability-adjusted life-years lost per 100,000 persons (DALY 

rate) due to exposure to household air pollution (HAP) from the use of solid household fuels. 

Also, regarding the indicator of PM 2.5 exposure, SIAC can contribute to data related to PM 

2.5 according to the Air Quality Index (AQI) (González & Echeverry-Galvis, 2016). But 

similarly, to the results of this study, the information provided by SIAC is not what the 

indicator is aiming for as final values. Instead, this indicator wants to measure the age-

standardized disability-adjusted life-years lost per 100,000 persons (DALY rate) due to 

exposure to delicate air particulate matter smaller than 2.5 micrometers. In addition, DANE 

can supply data related to the indicator of unsafe drinking water because one of its databases 

gives the number and proportion of the population with access to adequate water supply 

methods. Water supply methods (Aqueduct, piped, pumped with a pump or public well) 

(González & Echeverry-Galvis, 2016). This information is complementary to the one 

mentioned in this paper because it gives investigators a broader idea that the exact value the 

EPI is looking for is still not given by the DANE databases. 

In a very similar database, the indicator of unsafe sanitation is provided by DANE with the 

number and proportion of the population with access to adequate sanitation methods 

(Sewerage; Sewage (Sewerage; toilet connected to septic tank or latrine) (González & 

Echeverry-Galvis, 2016). Here the authors show some similarities with this paper by 

presenting that there are data available. However, some more information is needed to 

complete the EPI or to increase the score of the EPI.  

González & Echeverry-Galvis (2016) mentions that the information available for the 

indicator of terrestrial biome protection (National) is the DANE's measure of continental 



surface area protected by the National Natural Park System (ha), in this indicator is more 

evident what the results of this paper mention that there is information available that might 

be helpful for the construction of a regional EPI in the coasts of Colombia. Furthermore, this 

article also describes that the marine protected areas can be fed with data from marine and 

insular areas protected by the National Natural Parks System (ha).  

Additionally, the indicator of tree cover loss can receive helpful information from the 

DANE's data set, which provides the proportion of the area covered by natural forest 

(González & Echeverry-Galvis, 2016). Also, the indicator of CO₂ emission growth rate can 

use information from DANE regarding the concentration (µg/m³) annual average (1 hour) of 

carbon monoxide in the air (CO), according to the monitoring station (González & 

Echeverry-Galvis, 2016). Finally, the same authors mention a similar result to the one 

presented in this paper, and there is no helpful information regarding wastewater treatment 

in Colombia. 

The lack of knowledge regarding these issues can generate a direct impact on the reality of a 

region. Accessing higher quality information allows an area to improve its strategic 

management and human and environmental well-being. The ability to access information 

affect directly human lives in many ways, from economic well-being to policy and decision-

making (McCreadie & Rice, 1999). Some disciplines consider information as a resource that 

can be produced or controlled (McCreadie & Rice, 1999) which means that information is 

power.  

7.3 Guidelines 

The guidelines presented in this paper are meant to help build a correct coastal regional EPI 

in Colombia. However, many aspects need to be taken into account for being able to 

understand what these guidelines mean. First, the guidelines presented are based only on the 

indicators of the EPI, meaning that there is a rigidity that is needed to be taken into account 

because of the already set methodology that the EPI uses. This has some benefits but also 

some flaws. For example, the standardization of the index and the experience gained over the 

years by the EPI is a significant factor to take into account, but on the other hand, not being 

able to use indicators that are more objective-oriented like the ones that are used in the coastal 

assessment in Singapore that they propose indicators directed to manage coastal areas, 

indicators such as shoreline stabilization, coastal sea pollution, marine food production, etc. 

(Chng et al., 2021). 

 

The development of a correct EPI assessment on the coasts of La Guajira and Buenaventura 

would allow a deeper analysis of the situation in which the coasts are currently 

environmentally speaking, allowing decision makers to understand where are the areas that 

more support is required to improve the sustainability of the coasts. Providing quality 

information to decision-makers is key to improving a situation in a vulnerable area. That is 

why it is essential to develop a correct assessment of the coast of Colombia. 

 



8. Conclusions and recommendations 

The results presented in this paper show an exciting analysis and discussions worth taking a 

closer look at. First of all, it is essential to emphasize that all the objectives proposed at the 

beginning of the research were correctly fulfilled and answered in the way they were 

intended. Some showed the expected results, but others showed surprising outcomes that 

allow further analysis and comprehension. 

The indicators obtained to be the minimum information required to do a regional coastal EPI 

assessment were one of the most exciting results of this paper because a lot of the indicators 

selected were not directly related to coastal ecosystems but, anyway, made it to the selection, 

like for example terrestrial biome protection or tree cover loss. But in total, the 9 indicators, 

in some way or another, could contribute to the EPI coastal assessment in La Guajira and 

Buenaventura. This is because the data they want to obtain in these areas assesses considers 

not only environmental factors but also factors regarding human well-being. 

After selecting the indicators, the information that was needed to evaluate these indicators 

were searched in different official sources. Surprisingly, none of the information was 

available for the coasts of La Guajira and Buenaventura. The data needed to fulfill the 

indicators needs was also being evaluated with a number of high-quality information criteria. 

In all cases, the data found was not even close to what the indicator or the criteria suggested.  

On the other hand, with the information coming from the previous processes, a series of 

guidelines were created; this guideline aimed to indicate what is necessary for the information 

to suitable and practical to complete and answer the indicators. Therefore, it is possible to 

build the coastal EPI in Colombia with the requirements established in the guidelines. 

However, Colombia needs to work more on the mentioned guidelines to construct this 

assessment better.  

To make this work, policymakers must know the importance and benefits of developing these 

types of studies, especially in places like La Guajira and Buenaventura, because knowing 

more about these areas' reality allow for better and more accurate decisions. Therefore, they 

must invest knowledge and resources in increasing and improving the indicators with which 

the coasts will be analyzed. But, more importantly, the data available needs to improve. EPI 

can be used in many ways, primarily to assess policies that target sustainability on a country, 

policymakers can make better decisions regarding policies with the help of the information 

delivered by the EPI assessment, so policies directed towards coastal management can come 

from a regional coastal EPI.  

Furthermore, for future investigations regarding this topic, it would be recommended to 

increase the number of official sources at which the information was being searched to have 

a more extensive scope on how the information is available for the study areas. Also, it would 

be recommended to do the same exercise done in this paper in different countries with 

different socioeconomic contexts that will eventually create a comparison of perspectives in 

Colombia. Being able to compare different management strategies can help improve so many 

variables of both of the strategies. Another important recommendation for future researchers 



is to take into consideration the aim of the index that is being use to analyses ecosystems. In 

this research there is a flaw regarding the index selected to assess ecosystems because EPI 

does not analyses ecosystems but polices, also the EPI is designed to assess policies at a 

national level and not at a regional level. That being said the information that can be gathered 

from the EPI is very important to understand the reality of the coastal regions of a country. 

Indexes with an approach closer to analyzing ecosystems must be used to develop this type 

of studies. 
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Annexes 

 

 

Annex 1 

 

Table 5: Datasets found in the different official source for the two study cases in the coasts of Colombia. 

The information is presented in its original language (Spanish)  

  DANE SIB SIAC SEPEC Corpoguajira CVC Invemar 

La 

Gua

jira 

1.Pobreza 

monetaria 2020: 

DANE presents 

this information 

based on the 

National 

Household 

Budget Survey 

(Encuesta 

Nacional de 

Presupuesto de 

los Hogares) 

and is a 

database with 

departmental 

data. 

 

2.Pobreza 

monetaria: 

DANE presents 

this information 

based on the 

National 

Household 

Budget Survey 

(Encuesta 

Nacional de 

Presupuesto de 

los Hogares) 

and is a 

1.Equinoderm

os de La 

Guajira 

Colombiana 

 

2.Monitoreos 

trianuales de 

biodiversidad 

del Valle del 

Cerrejón, La 

Guajira 

 

3.Lista de 

especies de 

plantas 

leñosas del 

bosque seco 

tropical en la 

Cuchilla 

Potrosa, La 

Guajira - 

Colombia 

 

4.Caracterizac

ión de grupos 

hidrobiológico

s en el arroyo 

Bruno, 

municipio de 

1.Riesgo 

hídrico 

 

2.Calidad del 

aire 

 

3.Química de 

la atmósfera 

 

4.Servicios 

climáticos  

 

5.Cambio 

climático  

5.1 

Vulnerabilidad

, riesgo y 

adaptación 

5.2 

Financiamient

o climático 

 

6.Ecosistemas  

6.1 Huella 

humana  

 

7.Residuos 

peligrosos 

7.1 Bifenilos 

policlorados  

1.Pesca de 

consumo 

1.1Artesan

al  

1.1.1 
estimated 

landings at 

fishing 

sites 

1.1.2 
landings at 

collection 

sites 

 

1.2 

Industrial 

1.2.1 
industrial 

fisheries 

landings 

 

2.Pesca de 

ornamental

es 

2.1 
Graphical 

and tabular 

reports 

2.1.1 

Producción 

1.En La 

Guajira se 

realizará 

jornada de 

recolección 

de residuos 

posconsumo 

 

2.Corpoguaji

ra declara 

nivel de 

prevención 

por 

contaminaci

ón 

atmosférica 

en resguardo 

indígena 

nuevo 

espinal en 

Barrancas 

 

3.Más de 

400 

indígenas de 

la 

comunidad 

Wiwa de 

Seyamake, 

hoy cuentan 

 

 

1.INVEMAR 

firma acuerdo 

para promover 

la 

Biodiversidad 

en La Guajira 

 

2. Distribución 

de Especies 

Amenazadas 

con Relación a 

las Áreas 

Protegidas 

 

3.Porcentaje 

Representativi

dad de un 

Sistema 

Ecológico 

Natural Dentro 

de las Áreas 

Protegidas 

 

4. Extensión de 

Manglar por 

Corporación 

Autónoma 

Regional 

 

https://www.researchgate.net/post/What_are_the_factors_that_lead_to_endemism_of_a_species
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http://digitalcommons.mainelaw.maine.edu/oclj/vol16/iss2/12


database with 

departmental 

data. 

 

3. Información 

del DANE para 

la toma de 

decisiones en 

departamentos y 

ciudades 

capitales: It has 

at the territory 

level statistical 

information 

such as: main 

labor market 

indicators, gross 

domestic 

product, 

consumer price 

index, 

population 

projections, 

immigration, 

households and 

housing, 

poverty, and 

deaths by 

COVID-19 

(confirmed and 

suspected). 

 

4.Encuesta 

Mensual de 

Alojamiento 

(EMA): 

Information on 

the behavior of 

the 

establishments 

that provide 

lodging services 

at the national 

and regional 

levels. 

 

5. Medida de 

pobreza 

multidimension

al municipal de 

fuente censal 

2018:  

 

6. Información 

estadística para 

la planeación 

Albania, La 

Guajira 

 

5.Evaluación 

de la 

diversidad 

biológica y las 

relaciones 

tróficas de las 

charcas 

estacionales 

del norte de 

La Guajira 

 

6. Registros 

biológicos de 

aves Distrito 

de Manejo 

Integrado 

Musichi y 

Santuario de 

Fauna y Flora 

los Flamencos, 

La Guajira. 

 

7. Censo 

forestal 

asociado al 

nuevo cauce 

del arroyo 

Bruno, 

municipio de 

Albania, La 

Guajira 

 

8.Caracterizac

ión de fauna 

terrestre y 

flora en el 

arroyo Bruno, 

municipio de 

Albania, La 

Guajira 

 

9. Registros de 

microcrustace

os (Cladocera 

y Copepoda) 

en charchas 

temporales 

someras de los 

departamentos 

de Magdalena 

y La Guajira 

 

 

8. Recurso 

hídrico 

 

9.Industria 

manufacturera  

 

10.CARdinal 

(Planeación y 

gestión de las 

CARs) 

de especies 

ornamental

es 

2.1.2 

Composici

ón por 

especie y 

arte/métod

o de pesca 

2.1.3 

Precio 

promedio 

por especie 

y/o 

municipio 

2.1.4 

Desembarc

o histórico 

INPA-CCI 

 

3.Acuicult

ura 

3.1 

Graphical 

and tabular 

reports 

3.1 

Localizaci

ón de 

UPA´s 

(Unidades 

de 

producción 

de 

acuicultura

)  

 

4.Comerci

alización  

4.1 

Graphical 

and tabular 

reports 

4.1.1 

Volúmenes 

comerciali

zados pore 

specie  

 

5.POPC 

5.1 

Graphical 

reports  

5.1.1 

Relación 

con agua 

potable 

 

4.Corpoguaji

ra socializa a 

indígenas 

Wiwa, 

proyecto 

para 

suministro 

de agua 

potable y 

saneamiento 

básico 

 

5.Corpoguaji

ra socializa 

obras para el 

suministro 

de agua 

potable  

 

6.Agua 

potable y 

saneamiento 

básico para 

indígenas de 

Achintuka 

 

7.Inician 

obras para 

suministro 

de agua 

potable a 

indígenas 

Achintuka 

 

8.Agua 

potable y 

saneamiento 

ambiental 

 

9.Con 

energía solar 

corpoguajira 

suministra 

agua a 

indígenas 

comunidades 

Wayúu de 

Manaure  

10.Corpogua

jira 

implementa 

soluciones 

de agua para 

5. Indicador 

Calidad de las 

Aguas para la 

Preservación 

de la Fauna y 

la Flora 

 

6. Diagnóstico 

de la erosión 

en la zona 

costera del 

Caribe 

colombiano 

 

7. Amenaza y 

vulnerabilidad 

por erosión 

costera en 

Colombia 

enfoque 

regional para la 

gestión del 

riesgo 

 

8. Cambio de 

línea de costa 

año 2040 

 

9. Cambio de 

línea de costa 

años 80 al 

actual 

 

10. ANM 

(Ascenso del 

Nivel del Mar) 

de 18cm para 

el año 2040: 

Map with data 

for reporting 

national 

climate change 

adaptation. 

 

11. ANM 

(Ascenso del 

Nivel del Mar) 

de 40cm para 

el año 2100: 

Map with data 

for reporting 

national 

climate change 

adaptation. 

 



territorial: 

coverage of 

public services, 

average size of 

households 

residing in a 

house or 

apartment, 

population 

distribution by 

age and sex, and 

the main 

indicators of the 

national 

macroeconomy. 

 

7. CNPV 

Presentaciones 

en Territorio: 

National 

Population and 

Housing Census 

2018 to be held 

between July 

and October 

2019 at the 

departmental 

level. 

 

8. Pobreza 

Monetaria y 

Multidimension

al en Colombia 

2018: It has 

regional 

information on 

poverty 

considering 

different 

variables in the 

year 2018 

 

9. Pobreza 

Monetaria y 

Multidimension

al en Colombia 

2017:  It has 

regional 

information on 

poverty 

considering 

different 

variables in the 

year 2017  

 

10. Censo 

parcelas 

bosque seco 

Bolívar y 

Guajira 

 

11.Monitoreo 

participativo 

de flora 

presente en 

Bosque Seco 

de los 

departamentos 

de Bolivar, 

Huila y La 

guajira 

 

12. Monitoreo 

participativo 

de fauna 

presente en 

Bosque Seco 

de los 

departamentos 

de Bolivar, 

Huila y La 

guajira 

 

13.Capacidad 

de carga y 

compensación 

de fauna y 

flora en el 

Valle del 

Cerrejón, La 

Guajira 

 

14.Plantacione

s realizadas 

con fines de 

restauración 

en Dibulla, La 

Guajira, en el 

marco del 

proyecto 180 

millones de 

árboles 

 

15.Biodiversid

ad del 

Phyllum 

Mollusca 

asociada a las 

plataformas de 

explotación de 

gas natural 

bycatch/ob

jetivo 

5.1.2 

CPUE 

5.1.3 

Composici

ón especie 

 

comunidades 

de la loma 

del portero  

 

11.Alerta 

amarilla en 

varios 

municipios 

de La 

Guajira, por 

vaguada 

(fuertes 

lluvias) en el 

Caribe 

 

12.Corpogua

jira trabaja 

en el 

proyecto de 

norma de del 

plan de 

manejo 

ambiental de 

agua 

subterránea 

del 

municipio de 

Maicao 

 

13.Corpogua

jira suspende 

actividades 

de 

recreación 

en la reserva 

forestal 

protectora 

manantial de 

Cañaverales 

 

14. Continua 

el ingreso de 

polvo del 

Sahara al 

departament

o de la 

guajira 

 

15. 60 

comunidades 

indígenas 

son 

beneficiadas 

con la 

implementac

ión de 

12. Cambio de 

línea de costa 

año 2070 

 

13. ANM 

(Ascenso del 

Nivel del Mar) 

de 29cm para 

el año 2070 

 

14. Cambio de 

línea de costa 

año 2100 

 

15. 
Teledetección 

aplicada al 

reconocimiento 

de praderas de 

Pastos Marinos 

en ambientes 

de baja 

visibilidad: La 

Guajira, 

Colombia 

 

16. Libro 

Informe 

PLANECO 

2010: 

Ecoregional 

planning for 

the in situ 

conservation of 

marine and 

coastal 

biodiversity in 

the Caribbean 

and Colombian 

continental 

Pacific - 2009 

  



10. Pobreza 

Monetaria y 

Multidimension

al en Colombia 

2016: It has 

regional 

information on 

poverty 

considering 

different 

variables in the 

year 2016 

 

11. Informe de 

Coyuntura 

Económica 

Regional - 

ICER 2014: 

statistical 

information and 

economic 

research in the 

department 

level. 

 

12. Defunciones 

2005 

departamentos 

cuadro 4a: 

Deaths due to 

external causes, 

by age group 

and sex, by 

department and 

municipality of 

occurrence 

 

13. Pobreza 

Monetaria y 

Multidimension

al en Colombia 

2015: It has 

regional 

information on 

poverty 

considering 

different 

variables in the 

year 2015 

 

14. Pobreza 

Monetaria y 

Multidimension

al- 2014:  It has 

regional 

information on 

(Campo 

Chuchupa: La 

Guajira, 

Colombia) 

 

16. Registros 

de peces y 

cetaceos en el 

marco del 

proyecto 

Ocurrencia, 

distribución, 

estado 

genético y de 

contaminantes 

de los cetáceos 

de La Guajira 

 

17. Fauna y 

Flora asociada 

al estudio de 

Impacto 

Ambiental del 

Proyecto 

Parque Eólico 

Guajira II 

 

18. Lista de 

especies de 

quirópteros 

con 

distribución 

probable en el 

Caribe 

colombiano 

 

19. Lista de 

especies de 

quirópteros 

muestreados 

en tres 

localidades del 

caribe 

colombiano 

 

20. Registros 

de una 

Tortuga carey 

(Eretmochelys 

imbricata) 

incautada y 

rehabilitada en 

el municipio 

de Riohacha 

sistemas de 

producción 

agrícola 

 

16. POAI 

AÑO 2012 

(Planes 

Operativos 

Anuales de 

Inversión) 

 

17. POAI 

AÑO 2011 

(Planes 

Operativos 

Anuales de 

Inversión) 

 

18.Corpogua

jira entrega 

micro 

acueducto a 

comunidades 

afrodescendi

entes e 

indígenas de 

Riohacha 

 

19.Corpogua

jira entrega 

sistema de 

acueducto a 

comunidad 

Wiwa 

  

20. Como 

incide el 

cambio 

climático en 

nuestra 

salud?: 

escrito por 

María 

Angélica 

Egurrola H. 

 

21.Comunid

ades del 

santuario los 

flamencos 

recibieron 

planta 

desalinizado

ra y se 

preparan 

para 



poverty 

considering 

different 

variables in the 

year 2014 

 

15. Informe de 

Coyuntura 

Económica 

Regional - 

ICER 2012: 

statistical 

information and 

economic 

research in the 

department level 

for the year 

2012 

 

16. Informe de 

Coyuntura 

Económica 

Regional - 

ICER 2013: 

statistical 

information and 

economic 

research in the 

department level 

for the year 

2013 

 

17. Informe de 

coyuntura 

económica 

regional 

(ICER): 

statistical 

information and 

economic 

research in the 

department level 

for the year 

2015 

 

18. Pobreza 

Monetaria y 

Multidimension

al- 2013: It has 

regional 

information on 

poverty 

considering 

different 

variables in the 

year 2013 

consolidar el 

ecoturismo 

comunitario 

 

22. POAI 

AÑO 2010 

(Planes 

Operativos 

Anuales de 

Inversión) 

 

23. POAI 

AÑO 2009 

(Planes 

Operativos 

Anuales de 

Inversión) 

 

24.POAI 

AÑO 2008 

(Planes 

Operativos 

Anuales de 

Inversión) 

 

25.Corpogua

jira trabaja 

en el 

saneamiento 

predial de 

cerro pintao 

y montes de 

oca 

 

26. Agua 

potable y 

saneamiento 

ambiental: 

meet the 

basic needs 

in terms of 

public 

drinking 

water and 

basic 

sanitation 

services of a 

large part of 

the 

population 

of the 

municipalitie

s in 

CORPOGU

AJIRA's 

area of 



 

19. Encuesta 

nacional 

agropecuaria 

(ENA) 

Históricos: Its 

objective is to 

estimate land 

use, size and 

distribution of 

sampling 

segment pieces, 

area, production 

and yield of the 

main transitory 

and permanent 

crops, pasture 

area, milk 

production and 

livestock 

inventory. 

jurisdiction, 

through 

investment 

in 

infrastructur

e works until 

reaching a 

coverage 

close to 

100%, 

improving 

the 

environment

al conditions 

and quality 

of life of its 

inhabitants 

 

27.Corpogua

jira requirió 

al distrito de 

Riohacha 

atender 

rebosamient

o de 

manjoles y 

vertimiento 

de aguas 

servidas en 

matitas 

 

28.Corpogua

jira y 

alcaldía de 

san juan 

gestionan 

soluciones 

para lograr 

construcción 

de 

alcantarillad

o de la junta, 

la peña y 

curazao 

 

29.Autorida

d ambiental 

lideró mesa 

de agua y 

cambio 

climático 

departament

al 

 



30.Corpogua

jira sanciona 

al municipio 

de Uribia 

por 

vertimiento 

de aguas 

residuales 

 

31.Corpogua

jira impuso 

sanción 

ambiental 

municipio de 

Maicao y 

empresa 

operadora 

por 

incumplimie

nto del psmv 

(Planes de 

Saneamiento 

y Manejo de 

Vertimiento) 

 

32.Corpogua

jira asume 

administraci

ón de pozos 

para 

suministro 

de agua, 

entregados 

en Maicao 

 

33.Corpogua

jira expidió 

control de 

advertencia 

al municipio 

de Dibulla, 

por no 

cumplir con 

los niveles 

de remoción 

en sus aguas 

residuales. 

 

34.Corpogua

jira beneficia 

a 

comunidades 

Wayúu a 

través del 



suministro 

de agua 

 

35. Se 

establecieron 

los objetivos 

de calidad 

para las 

cuencas de 

los ríos 

tapias y 

Carraipía – 

Paraguachón 

 

36. San 

martín, 

primera 

reserva 

natural de la 

sociedad 

civil de la 

guajira 

 

37.Corpogua

jira asesora y 

brinda 

soporte 

técnico a los 

municipios, 

para una 

gestión 

ambiental 

articulada y 

participativa 

 

38.Corpogua

jira 

sensibiliza y 

educa para la 

protección 

de los 

manglares 

 

39. Pastos 

marinos de 

la guajira, 

una 

despensa de 

carbono azul 

 

40. En 

cumbre 

marino-

costera 

autoridades 

ambientales 



firmaron 

manifiesto 

azul por 

Colombia. 

 

41.Corpogua

jira estudia 

declaración 

de nueva 

área 

protegida: 

To reduce 

the 

deterioration 

of the 

department's 

coastal 

marine 

ecosystems 

and to avoid 

the 

extinction of 

fauna and 

flora species 

living in the 

area 

(between the 

Tapias and 

Cañas 

rivers), the 

Corporación 

Autónoma 

Regional de 

La Guajira 

and the 

George Dahl 

Hydrobiolog

ical 

Foundation 

are 

conducting 

baseline 

studies to 

declare the 

coastal 

wetlands in 

the 

municipality 

of Dibulla a 

protected 

area. 

 

42.Corpogua

jira recupera 

zona del 

parque “José 



Manuel 

Goenaga” 

Bue

nav

entu

ra 

1.Mercado 

laboral de las 

ciudades 

capitales de los 

departamentos 

de la Amazonía 

y Orinoquía y 

ciudades 

intermedias 

(Buenaventura, 

Barrancabermej

a, Soacha, 

Tumaco y 

Rionegro) – 

Históricos: 

behavior and 

main indicators 

of the labor 

market in the 8 

capital cities of 

the so-called 

new 

departments 

 

2.Mercado 

laboral de las 

ciudades 

capitales de los 

departamentos 

de la Amazonía 

y Orinoquía y 

ciudades 

intermedias 

(Buenaventura, 

Barrancabermej

a, Soacha, 

Tumaco y 

Rionegro) – 

Históricos: 

behavior and 

main indicators 

of the labor 

market in the 8 

capital cities of 

the so-called 

new 

departments of 

the year 2021 

 

3.Información 

del DANE para 

la toma de 

decisiones en 

departamentos y 

1.Comunidad 

fitoplanctónica 

presente en la 

Bahía de 

Buenaventura 

2018 

 

2. Flora de la 

ruta Bogotá-

Buenaventura: 

En los pasos 

de Triana 

 

3.Ictiofauna 

asociada a 

ecosistemas 

marinos de 

Buenaventura, 

Valle del 

Cauca. EPA-

IIAP 2019 

 

4.Avistamient

o de Aves 

Corregimiento

s de Juanchaco 

y Ladrilleros, 

Buenaventura, 

Valle del 

Cauca - 

Septiembre 

2016 

5.Herpetofaun

a asociada a 

ecosistemas de 

Buenaventura, 

Valle del 

Cauca. EPA-

IIAP 2019 

 

6.Invertebrado

s marinos 

asociados a 

ecosistemas de 

manglar en 

Buenaventura, 

Valle del 

Cauca. EPA-

IIAP 2019 

 

7.Macroinvert

ebrados 

acuáticos 

asociados a 

1.Riesgo 

hídrico 

 

2.Calidad del 

aire 

 

3.Química de 

la atmósfera 

 

4.Servicios 

climáticos  

 

5.Cambio 

climático  

5.1 

Vulnerabilidad

, riesgo y 

adaptación 

5.2 

Financiamient

o climático 

 

6.Ecosistemas  

6.1 Huella 

humana  

 

7.Residuos 

peligrosos 

7.1 Bifenilos 

policlorados  

 

8. Recurso 

hídrico 

 

9.Industria 

manufacturera  

 

10.Calidad de 

agua dulce 

 

11.Calidad de 

aguas costeras 

 

12.CARdinal 

(Planeación y 

gestión de las 

CARs) 

1.Pesca de 

consumo 

1.1Artesan

al  

1.1.1 
estimated 

landings at 

fishing 

sites 

1.1.2 
landings at 

collection 

sites 

 

1.2 

Industrial 

1.2.1 
industrial 

fisheries 

landings 

 

2.Pesca de 

ornamental

es 

2.1 
Graphical 

and tabular 

reports 

2.1.1 

Producción 

de especies 

ornamental

es 

2.1.2 

Composici

ón por 

especie y 

arte/métod

o de pesca 

2.1.3 

Precio 

promedio 

por especie 

y/o 

municipio 

2.1.4 

Desembarc

o histórico 

INPA-CCI 

 

3.Acuicult

ura 

3.1 

Graphical 

 1. La CVC 

liberó 34 

animales de la 

fauna silvestre 

en zona rural 

de 

buenaventura 

 

2. Isla Ají, en 

buenaventura, 

ahora es un 

área protegida 

 

3.Los 

departamentos 

del pacífico en 

frente común 

para luchar 

contra la 

deforestación: 

CVC and EPA 

(Establecimien

to Público 

Ambiental) in 

Buenaventura 

Will work 

together with 

other entities 

to address 

deforestation 

of forests and 

illegal timber 

trade. 

 

4.Vereda del 

pacífico ya 

tiene agua 

gracias a la 

CVC: Vereda 

Limones, in 

the rural area 

of 

Buenaventura 

has been 

provided with 

drinking water 

supply 

through 

pipelines, 24 

hours a day. 

 

5.Valle del 

cauca, líder en 

el contexto 

1. Diagnóstico 

de la Erosión y 

Sedimentación 

en la Zona 

Costera del 

Pacífico 

Colombiano 

 

2. Prioridades 

de 

Conservación 

SIRAP 

Pacífico 2014 

 

3. Distribución 

de Especies 

Amenazadas 

con Relación a 

las Áreas 

Protegidas 

 

4.Porcentaje 

Representativi

dad de un 

Sistema 

Ecológico 

Natural Dentro 

de las Áreas 

Protegidas 

 

5. Extensión de 

Manglar por 

Corporación 

Autónoma 

Regional 

 

6. Indicador 

Calidad de las 

Aguas para la 

Preservación 

de la Fauna y 

la Flora 

 

7. Amenaza y 

vulnerabilidad 

por erosión 

costera en 

Colombia 

enfoque 

regional para la 

gestión del 

riesgo. 



ciudades 

capitales: at the 

territorial level 

statistical 

information 

such as: main 

labor market 

indicators, gross 

domestic 

product, 

consumer price 

index, 

population 

projections, 

immigration, 

households and 

housing, 

poverty, and 

deaths by 

COVID-19 

 

4. Información 

estadística para 

la planeación 

territorial: 

territorial and 

differential 

approach, such 

as coverage of 

public services, 

average size of 

households 

residing in 

houses or 

apartments, 

population 

distribution by 

age and sex, and 

the main 

indicators of the 

national 

macroeconomy. 

 

5. Encuesta de 

Convivencia y 

Seguridad 

Ciudadana – 

2015: The study 

is a diagnosis of 

coexistence and 

citizen security 

in 28 cities in 

the country, as 

an input to 

follow up and 

monitor public 

fuentes 

hídricas en 

Buenaventura, 

Valle del 

Cauca. EPA-

IIAP 2019 

 

8.Composició

n florística y 

estructura de 

una parcela 

permanente en 

bosques 

húmedos 

tropicales de 

Bahía Málaga, 

municipio de 

Buenaventura, 

Valle del 

Cauca 

 

9.Composició

n florística y 

estructura de 

una parcela 

permanente en 

bosques 

húmedos 

tropicales del 

río Cajambre 

(Guandal), 

municipio de 

Buenaventura, 

Valle del 

Cauca 

 

10. Registro 

Herpetofauna 

de los 

Corregimiento

s de Juanchaco 

y Ladrilleros, 

Municipio de 

Buenaventura 

(Valle del 

Cauca) 

Septiembre de 

2016 

 

11. Monitoreo 

de aves en la 

zona del 

Anchicaya 

(Colombia, 

Valle del 

Cauca, 

and tabular 

reports 

3.1 

Localizaci

ón de 

UPA´s 

(Unidades 

de 

producción 

de 

acuicultura

)  

 

4.Comerci

alización  

4.1 

Graphical 

and tabular 

reports 

4.1.1 

Volúmenes 

comerciali

zados pore 

specie  

 

5.POPC 

5.1 

Graphical 

reports  

5.1.1 

Relación 

bycatch/ob

jetivo 

5.1.2 

CPUE 

5.1.3 

Composici

ón especie 

 

nacional en la 

gestión 

integral del 

agua: Which 

includes 

Buenaventura 

 

6.CVC 

construyó 

acueducto 

para dotar de 

agua potable a 

las 

comunidades 

de nasa Kiwe 

y Alzama: 

These two 

comunities are 

located in the 

ditrict area of 

Buenaventura. 

 

7. CVC 

flexibiliza 

condiciones 

para otorgar 

concesiones 

de agua. 

 

8. Entró en 

operación 

nueva estación 

de CVC para 

monitorear 

agua para 

buenaventura 

 

9. Campaña 

por buen uso 

del agua 

adelanta CVC 

en 

buenaventura 

 

10. Empresas 

que realicen 

vertimientos a 

fuentes de 

agua deben 

presentar 

declaración de 

vertimientos. 

This includes 

companies in 

Buenaventura. 

 

8. Cambio de 

línea de costa 

año 2040 

 

9. Cambio de 

línea de costa 

años 80 al 

actual 

 

10. ANM 

(Ascenso del 

Nivel del Mar) 

de 18cm para 

el año 2040: 

Map with data 

for reporting 

national 

climate change 

adaptation. 

 

11. ANM 

(Ascenso del 

Nivel del Mar) 

de 40cm para 

el año 2100: 

Map with data 

for reporting 

national 

climate change 

adaptation. 

 

12. Cambio de 

línea de costa 

año 2070 

 

13. ANM 

(Ascenso del 

Nivel del Mar) 

de 29cm para 

el año 2070 

 

14. Cambio de 

línea de costa 

año 2100 

 

15. Libro 

Informe 

PLANECO 

2010: 

Ecoregional 

planning for 

the in situ 

conservation of 

marine and 

coastal 

biodiversity in 



policies in the 

sector. The 

collection of 

information 

from households 

in the main 

cities of the 28 

cities was 

carried out 

during the 

months of April 

to June 2015 

and inquired 

about criminal 

events that 

occurred during 

2014. The 

survey was 

applied to 

232,665 

habitual 

residents of 

67,988 

households. 

 

6. Encuesta de 

Convivencia y 

Seguridad 

Ciudadana - 

2013 – 2014: 

The study is a 

diagnosis of 

coexistence and 

citizen security 

in 28 cities in 

the country, as 

an input to 

follow up and 

monitor public 

policies in the 

sector. The 

collection of 

information 

from households 

in the main 

cities of the 28 

cities was 

carried out 

during the 

months of April 

to June 2015 

and inquired 

about criminal 

events that 

occurred during 

2014. The 

Buenaventura) 

en el marco 

del Convenio 

de 

Investigación 

Icesi/Celsia 

 

12. Protocolo 

de 

aprovechamie

nto del Naidí 

(Euterpe 

oleracea 

Mart.) en el 

consejo 

comunitario 

Río Cajambre, 

Buenaventura, 

Valle del 

Cauca 

 

13. Reporte de 

Anfibios 

presentes en 

los 

corregimientos 

de Juanchaco 

y Ladrilleros 

(Buenaventura

, Valle del 

Cauca) para el 

mes de 

septiembre de 

2017 

 

14.Determinac

ión de la clase 

Reptilia 

presente en el 

corregimiento 

de Juanchaco, 

Valle del 

Cauca, 

Colombia para 

el mes de 

Septiembre de 

2017 

 

15. Registro 

de Peces 

presentes en el 

Centro de 

acopio del 

corregimiento 

de Juanchaco, 

Valle del 

11. CVC 

escuchó 

problemáticas 

ambientales de 

líderes del 

corregimiento 

de Cisneros: 

The lack of 

sewage, which 

causes sewage 

to fall into the 

Dagua River, 

is one of the 

main problems 

This 

community in 

Buenaventura 

is going 

through 

 

12. Firmaron 

en CVC acta 

de 

compromiso 

para cierre 

definitivo de 

basuro de 

córdoba y 

solución de 

manejo de 

residuos en el 

distrito en 

Buenaventura 

 

13. Aerocivil 

estudiará de 

nuevo 

viabilidad del 

proyecto 

Zacarías para 

relleno 

sanitario en 

Buenaventura 

 

14. CVC 

suspendió la 

disposición de 

residuos en 

basurero de 

córdoba 

 

15. Comisión 

de 

Buenaventura 

conoció 

manejo de 

the Caribbean 

and Colombian 

continental 

Pacific – 2009 

 



survey was 

applied to 

232,665 

habitual 

residents of 

67,988 

households. 

 

 

Cauca, 

Colombia para 

el mes de 

septiembre 

2017 

 

16. Registros 

de Cacao y 

microorganis

mos aislados 

asociados al 

proyecto: 

Evaluación de 

fermentación 

de Cacaos 

criollos 

especiales en 

el Pacífico 

colombiano 

 

17. Registros 

de vertebrados 

durante el 

fototrampeo 

de ecología de 

carreteras, 

2018, 

convenio_105

_2017 entre 

Panthera y la 

CVC 

 

18. Registros 

de vertebrados 

durante el 

convenio 105- 

2017 entre 

Panthera y la 

CVC 

 

relleno 

sanitario 

presidente 

 

16. El Valle 

del Cauca 

entre los 

departamentos 

con menos 

índices de 

deforestación 

en Colombia 

 

17.Se fortalece 

mesa local de 

áreas 

protegidas en 

Buenaventura:

65 

representatives 

of black and 

indigenous 

communities 

and 

governmental 

institutions 

gathered to 

continue the 

process to 

strengthen the 

working group 

on protected 

areas in the 

Pacific region 

of Valle del 

Cauca 

 

18. Crean 

fondo por 5 

millones de 

dólares para 

áreas 

protegidas del 

pacífico. 

 

19.Minambien

te presenta 

nueva 

institucionalid

ad ambiental 

en materia de 

mares y 

costas. 

20. Descanso 

para los 

manglares de 



bahía málaga 

en 

Buenaventura: 

logistics of 

voluntary rest 

periods for 

more than 25 

families that 

make up the 

representative 

groups in the 

area. There 

will be a 

suspension in 

the collection 

of piangua. 

 

21. Se realizó 

encuentro 

ambiental 

regional en 

Buenaventura. 

 


