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achieve these measures may be more feasible under the banner 

of child health (Fig. 4). 

Ways Forward 

How can Guatemala achieve the successes of the U.S. Clean 

Air Act and Clean Water Act with its lack of resources? The 

environmental health problems experienced by Guatemala are 
common throughout the developing world, though Guatemala 

also has a unique combination of liabilities and assets relevant 

to the problems. lf we view the Atitlán watershed as an exemplar, 

perhaps the solutions involve scaling up as much as they do 

legislating down. Municipalities can find water filtration or 

treatment solutions that are culturally acceptable and effective, 

perhaps with funding from NGOs and with the expertise of 

academics. Successful programs at the local level can then be 

scaled up nationally. This could be facilitated via legislation that 

rewards communities that provide safe drinking water and other 

WASH measures. Similarly, air pollution restrictions, such as 

banning buses that spew particulate pollution, could be 
implementad locally and rewarded by the national government. 

Solutions should be implementad within the cultural strengths 

of the K'iche'e, Kaqchikel, and the Tz'utuiil communities in the 

Atitlán watershed, who proudly maintain their languages, 

customs, and worldview. Relevant resiliencies also include local 

governance and self-reliance, the cultural importance of water, 

expertise of universities such as UVG, community-engaged 

govemment programs such as those implementad by AMSCLAE, 

and international partnerships. 

lmpediments to effective solutions include poverty, population 

growth, increased consumption, corruption, unstable govemance, 
insufficient education and literacy, and political misalignment. 

These problems are intertwined. For example, population growth 

leads to greater poverty, which reduces resources for education. 

llliteracy and poor education increase the risk of political 

misalignment and disagreement as misinformation competes 

with facts and helpful solutions for political attention. And sorne 

assets that promote community cohesion, such as strong cultural 

practicas and indigenous languages, can also impede 
agreements among communities due to cultural or linguistic 

misunderstandings, despite the need for cooperation for the 
good of everyone in the watershed. Furthermore, those who 
benefit economically from the current situation, such as providers 

of bottled water, may resist changas that undermine their 

business raison d'etre. 

These assets and liabilities therefore must be considerad 

holistically such that all the communities in the watershed feel 

that they are benefiting from chosen solutions. For example, 

effective wastewater treatment plants in each community could 
solve the problem of pathogens entering the lake and thereby 

greatly improve availability of safe drinking water but would not 

address the problem of eutrophication. Exporting sewage from 

the watershed in a pipeline could simultaneously address 
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pathogens and eutrophication, but efforts to follow this route 

have been stymied by misinforrnation and considerable backlash. 

The provision of clean drinking water can best be handled at 
the municipal level with water treatment plants, but in the 

absence of that, residents rely on in-home filters. Similar 

opportunities, impediments, and trade-offs are encountered 

with other environmental health problems, such as addressing 
vehicle and industrial emissions. 

1 am not a Guatemalan, so I am just speculating, but my visits 

to Guatemala over 30 years have made an impression on me 

that Guatemalans want to have a say in local policies and want 

to improve public health for their community. Guatemalans are 

proud of their local customs and know how to implement 

technological change within cultural norms. Ultimately, the 

people in each community need to feel that they have agency 

to improve environmental health, which speaks to the utility of 

community-engaged research and interventions designad to 

arrive at the essential destination of clean air and clean water. 

As a research community concerned about Lake Atitlán, we 

need to help Atitlán residents to become citizen scientists and 

engage in productiva efforts in their communities. The UVG 
already does this, but the scaling up of these efforts could make 

Lake Atitlán a global model for community-based environmental 

health solutions. 
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