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Abstract 

Fog Collection technology is innovative, appropriate and simple. The Large Fog Collector (LFC) is composed of a vertical 
panel of mesh with an under hanging gutter erected using posts. It collects water from fog and rain on its surface making 

it a viable water supply for rural communities, especially in arid regions with few options. Projects around the world face 

the challenges of integrating geographic suitability and local organizational capacity. There are different ways a project 
can be initiated and pursued, and diverse project goals influence technology learning, empowerment, community 

motivation and management. This paper analyses two successful fog collection projects designed and implemented by the 
Canadian NGO FogQuest in Falda Verde, Chile and Tojquia, Guatemala. By using case-study methodology to compare the 

different project approaches and contextualizing on-the-ground challenges, conclusions regarding best practices are 
elaborated. For both cases, three project stages were considered: 1) how the technology viability was assessed and 

implemented, 2) how the technology was adopted by the users focusing on sustainable operation and maintenance; and 

3) how the prior processes have influenced the future goals.  
 

The Falda Verde project, with 400m2 of collection surface produces an average of 600L of water per day and is helping 
sustain a fisherman’s association in growing 1000 Aloe Vera plants in the driest place on earth: the Atacama Desert. The 

Tojquia project, in Guatemala uses a decentralized household-level framework which includes 35 LFCs and 1400m2 of 

collection surface. It is currently the largest community-built and run fog collection project in the world producing an 
average of 6000 L of clean water per day and helping over 150 individuals. Given the project goals of empowerment, 

some of the beneficiaries are now capable of building LFCs without external supervision and are effectively managing the 
project via existing community structures. The cases suggest that technology transfer and knowledge co-creation are 

inherently linked and are dependent on context. The empowerment of a community or group can lead to motivation and 

co-creation of knowledge. When the origins of a project are through technology transfer, it must evolve into a co-creation 
participatory process for ongoing success.  
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Introduction 

The implementation of innovative technologies for sustainable development is achieved only with a strong dedication 

towards the learning of the benefited communities. There are numerous development projects around the world that seek 
to provide technological solutions, however these technologies do not prosper given that technology transfer, much less 

co-creation, is often neglected. A real attempt, focused exclusively on the empowerment qualities of the technology, can 
generate big changes. The following paper seeks an interdisciplinary analysis between the physical sciences, a 

technological product, and the social sciences which includes and how to foster the full and ongoing participation of the 

community. The evolution of technological fog collection knowledge, with a focus on adaptability given cultural and 
community idiosyncrasies where it s applied, will also be examined as the focus of this paper. 

 
Fog Collection technology is innovative, appropriate and simple. The Large Fog Collector (LFC), first implemented in Chile 

in 1960 (Klemm et al. 2011), is composed of a vertical panel of mesh with an under hanging gutter erected using posts, 
and collects water droplets from fog and rain on its surface. Materials are sourced locally and an LFC is highly adaptable 

to local conditions. It is a viable water supply system for rural communities, especially in arid or semi-arid regions with 

few options. Projects around the world face the dual challenges of integrating geographic suitability and local social 
capacity. There are different ways a project can be initiated. This paper analyses two successful fog collection projects 

designed and implemented by the Canadian NGO FogQuest in Falda Verde, Chile and Tojquia, Guatemala. Different 
origins, project goals and implementation practices have influenced technology learning, empowerment and community 

motivation and ongoing management in fog collection projects. 

 
Design and Methods 

This paper uses case-study methodology to compare different project approaches in decisions surrounding the 
introduction and implementation of fog collection technology. On-the-ground technology transfer project challenges are 

contextualized within case specifics to evaluate lessons learned and elaborate best practices. For both cases, three project 
stages were considered: 1) how the technology viability was assessed and initially implemented considering geographical 

and social factors; 2) how the technology was adopted by the users taking into account sustainable operation and 

maintenance; and 3) how the prior processes have influenced the future goals for both projects.  
 

Results 
The following discussion demonstrates that despite the standard nature of fog collection technology per se, it is the way 

the implementation process is undertaken that dictates success. Despite the affirmation that fog collection is a viable and 

effective technology on its own, the way it is implemented is by necessity unique in each community. The following 
sections detail the results obtained by FogQuest regarding various project processes including assessing technology 

viability, the adoption and ongoing sustainability of the technology and how prior processes have shaped future goals.  
 

1. Assessing technology viability: physical and social factors  

 
1.1 Physical Factors 

Both the Chilean and Guatemalan projects have the 
required factors that determine the presence of fog 

(FogQuest Fog Water Collection Manual, 2005). The 
study area in Falda Verde, as per the map below in 

the II Region of Chile, is located at the “door of the 

Atacama desert” due to its aridity and biodiversity. 
In this place, the amount of water from fog has 

been measured to be an average of 1.46 L/m2/day 
(Carter et al., 2007). Aridity in this place results 

from a “combination of subsidence generated by a 

permanent high-pressure area over the Pacific 
Ocean and the atmospheric stability induced by the 

cold northward-flowing Humboldt Current, resulting 
in two types of fog in this area: advection and 

orographic fogs (Larraín et al., 2002). 
 

Figure 1: Map of the Falda Verde Project. Atacama Region, Chile. 
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The village of Tojquia is located in the Western highlands, in the 

department of Huehuetenango, Guatemala and sits atop the 

Cuchumatanes mountain plateau facing the Tojquia valley, see 

map below. This area’s altitude ranges between 3300 and 3460 

meters above sea level and experiences strong winds and 

temperatures that drop below 0C during the dry season months 

of November to April. Fog collection rates here average 4.5 

L/m2/day (data collected by the authors) during the dry season. 

By contrast, the rainy season sees a three to four time increase in 

rain rates often resulting from heavy thunderstorms and extreme 

weather such as hurricanes (Schemenauer et al. 2007).  

 

Besides the presence of fog, the lack of water options 

in both places is the other necessary condition for the 

implementation of this technology. In Falda Verde 
vegetation grows only in the piedmont, while in 

Tojquia, there are no natural sources of water (rivers, 
groundwater or wells). The people from Tojquia and 

the nearby villages rely only on watering holes located 

at the valley bottoms which require upwards of an 
hour-long walk. Here they wash their clothes and 

carry back up to the village as much water as they can 
manage for their water needs. This is an arduous task 

most often undertaken by women and children.  
 

 
 

1.2 Social Factors 
 
The two highlighted projects have contrasting origins. The Falda Verde initiative began in 2001 when the “Atacama 

Atrapanieblas Group”, (a local fishermen association), recognized the fog water potential from the emblematic fog 

collection project “El Tofo, Chungungo” and petitioned support from the local government (Carter et al. 2007). Ten LFCs 
with a total collection surface of 400m2 were erected in Falda Verde and continue to produce an average of 600L of 

water per day in the Atacama Desert, the driest place on earth. 
 

In 2006, FogQuest volunteers traveling through Tojquia observed a single LFC erected on the mountain side and stopped 
to talk to the local land owner. Without the backing of any formal support, local accounts state a lone individual provided 

a screen mesh and suggested this be used to make use of the frequent fog. The elderly man in Tojquia who was 

approached did this successfully for several years leading up to the initial encounter with FogQuest. FogQuest staff also 
concluded initial geographic suitability given the observed fog, “foggy zone” highway signs, as well as obvious water 

needs at 3500m elevation. A more detailed water needs assessment initiated the work in Tojquia although with minimal 
community participation. Tojquia remained a community still distrustful of outsiders, sentiments from the effects of a long 

civil war which ended in 1996. Broken political promises common among marginalized rural communities in developing 

countries, highlighted the need to build up trust as a precursor to a project. After an initial LFC build session, the 
community saw that FogQuest was committed and had available resources. They proactively approached FogQuest 

members to expand the efforts and to continue to introduce the technology and evaluate suitability collaboratively. In 
seeking work at the community level, FogQuest inquired about formal associations under Guatemalan law and was 

informed the locally-led Mam Ma Qosquix Association was organized and already working on development issues in 

Tojquia.  
 

Figure 2: Large Fog Collectors, constructed between 2001 and 
2005, on Falda Verde Mountain. Carter et al. 2007. 

Figure 3: Map of the Tojquia Project Area 
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In both cases, the existence of an association is fundamental as it legitimates the commitment and willingness of 

participatory community work together with external actors, in this case the NGO FogQuest. This collaborative element 
should be present in every development project for several reasons. First, because it emphasizes the need to come 

together to pursue joint goals that affect many households in a community, as is often the case with water-limited 
communities. Secondly, it can help limit unhealthy cycles of dependency for which development can be criticized, 

including the notion that help must be brought in from the outside. Empowerment is fostered from the fact that a 

community association is encouraged to participate and be accountable, to share ideas and contribute to a project or 
program from its inception. This participation however, must include decision-making and goal development, it should not 

only be limited to implementation. It is here where discussions with the association regarding project implementation 
need to occur.  

 
In FogQuest’s experience, during the building stage of LFCs, significant contribution of manual labour is required and is 

also undertaken with complete association support. Men and women contribute to digging anchors, preparing cables, 

lifting and tensing the structure, sewing the mesh, installing the gutters, and all the other technical tasks that are needed. 
Often referred to as the “sweat equity” of a project, in the case of LFCs, this manual labour is chosen not for the primarily 

purpose of lowering project costs or fostering ownership by virtue of time commitment, it is a fundamental opportunity 
for the association members to teach and learn all about the technology in an experiential setting. Most importantly, 

locals are able to teach each other useful skills also, also highlighting the importance of working through an association 

where neighbours and villagers know and work with each other already and where locals can become agents of change. 
When a community fog collection project is pursued and the intention is technology transfer, the LFCs should be built 

entirely by the local community. It is the artisanal nature of LFCs and the process of construction that enables the 
technology to penetrate into the participating community from the onset of a project. 

 
In Tojquia, local capacity is developed by way of this hands-on approach which is more amenable to local populations 

with low levels of formal education and even different language considerations since some villagers speak only the local 

Mayan Mam dialect. In early 2012, FogQuest produced and shared a photo-visual maintenance and operation LFC guide 
to facilitate this learning. The Association Mam Ma Qosquix also tracks manual labour participation and uses lists of past 

attendees on builds to help determine future LFC beneficiaries. Even indirect contributions such as helping to host a 
group of visitors, providing storage space for materials, cutting firewood or fetching water for guests’ needs, etc. are all 

tasks that are considered participation for the project, many of these are undertaken by the local women and thus some 

gender sensitivity is included. Exceptional cases regarding widows or families at a disadvantage are given special 
consideration by the association and are not excluded either. Innovation is encouraged and on one occasion when more 

sewing needles were needed but could not be immediately sourced, one individual started fashioning them out of local 
materials. More significantly, the 35th LFC built was done so under complete village oversight and leadership and was 

built to be completely functional.  

 
Overall in Tojquia, most decisions are made by consensus in an open dialog environment the association has fostered. 

These practices have worked very well for the technology transfer of fog collection as it allows the FogQuest volunteers to 
maintain political neutrality to a large extent. The notion that the locals can participate with good ideas and suggest 

changes to initial plans is encouraged and in turn, local leaders are empowered in managing important project decisions. 
It should be highlighted that this method is facilitated by an ongoing commitment made by the project volunteers to 

return when possible to continue to expand the initiative together and help assess ideas as they are produced.  

 
Trust is also important element that encourages ongoing motivation to participate (Rosato et al. 2010). When this trust is 

broken, as can be the case with corrupt local managers, a project is at risk. In Tojquia, one of the initial leaders was 
charging an exclusionary fee to participants and the association’s membership responded by demanding more 

inclusiveness and respect, and elected more trustful representatives. Leading the local water committee is a task shared 

by two village men currently and the growing list of interested participants is an indication they garner the required skills 
for this task. This resilience in local management capacity demonstrates empowerment by the villagers to take charge of 

matters and respond to problems, technological or social, as they arise. This particular community management issue 
reflects what Kelmm et al. (2011) identify as the most difficult when implementing fog collection technology: ongoing 

management and operational aspects, discussed as follows. 
 

2. Technology adoption: sustainable operation and maintenance 

 
Technology adoption was immediate in the Falda Verde initiative since pursuing fog collection was at the request of the 

local community group and thus linked to the project origins. The fisherman’s association had proactively set aside land 
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and had clearly elaborated ideas regarding the future use of the fog water. It could be said that this initiative truly did 

result in co-creation of this technological application from the onset. However, due to limited availability, FogQuest did 
not actively manage the ongoing maintenance of the collectors or seek involvement in the future use of the fog water and 

this limited the scope of this endeavour. While there are currently 7 functional LFCs producing fog water in the desert and 
growing Aloe Vera for the involved members, the association has not achieved the success it had initially sought which 

was to produce a new economic livelihood from this source of water. Seeking new development projects that use the fog 

water is the pending and ongoing work that remains.  
 

In Tojquia, the operational phase came with the very gradual implementation of a decentralized, house-by-house 
framework for LFCs that initially emphasized technology transfer during the construction phase. With each annual build 

session, the association self-selected new leaders for the construction phases. These were not always the most technically 
adept men, but they were often good communicators since they were responsible for learning the technology and helping 

diffuse the concepts to the rest of the participants. These construction leaders co-created this knowledge by adapting 

their teaching and communication to incorporate cultural and language considerations to their local context.  
 

In Tojquia, when a leader or other participant would not be able to assist in a build or meeting, the responsibility for an 
ongoing presence was demonstrated by having other family members attend in their place. Despite a less efficient work 

pace, there were many advantages that emerged. The involvement of new individuals opened up the possibilities for 

different ideas and even resulted in new leadership figures to emerge to fill a void. This slower technology transfer also 
improved local-to-local teaching techniques and thus facilitates co-creation and empowerment in more organic and 

substantive ways. The slower pace placed greater pressure on the participants to achieve the build goals during a 
specified timeframe, and this in turn highlighted the need for full participation. Contrasting this slower method with a 

single construction timeframe without an emphasis on the capacity development of the beneficiaries and users, the 
adoption of the technology would result ineffective since the needed skills for ongoing operation and maintenance are not 

fully developped. The process of building an LFC raises an important awareness of the requirements for its ongoing care 

and fosters ownership of the technology. For this reason, the number of LFCs constructed can be less important than the 
manner in which they were built. A greater measure of successful technology transfer is not how many LFCs are built but 

how many remain functional after a specified amount of time without external involvement. For this reason, an emphasis 
on measuring how capacity is developed is suggested in lieu of an emphasis on a technology’s hardware.   

 

While knowledge of the technology is required for ongoing operation and maintenance, it is the individuals in village-level 
management structures that require a combination of the technical skills but also the social skills to ensure sustainability 

of these systems. Empowerment is a critical component which can be fostered by gaining familiarity with the technology 
and then suggesting ways in which it can be adapted to better suit local needs. In one example, given the requirement to 

maintain the gutters clean, free of debris and properly 

attached to the bottom of the mesh, the LFC owners found 
the suggested height of 2 metres to be a barrier to proper 

maintenance. Although a collector of this height does more 
easily permit the movement of livestock underneath, limit the 

vectors for contamination, as well as increase the fog water 
collection rate, it impedes accessibility, especially given the 

short stature of most individuals in the Guatemalan highlands. 

The request to lower this height was made possible by 
individuals who felt their position on suggesting a 

technological change would be heard, respected and 
considered for implementation. As the project progressed, 

several collectors initially built at this height would be modified 

to incorporate this suggested change. More than a mere 
technological suggestion, the voicing of this idea and the 

subsequent implementation is demonstrative of a collaborative 

process that strives for empowerment via local participation.  

 
3.  Rethinking of goals and evolution of projects 

 
In both projects, what started as initiatives to simply provide rural communities with a new water source via fog collection 

have evolved to include more complex relationships. In Falda Verde, fog water is producing economic benefits by way of 

helping grow 1000 Aloe Vera plants for local markets. This approach represents a case where empowered stakeholders 

Figure 4: Construction by local Tojquian villagers, 2010. Fernanda Rojas. 
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sought to co-create knowledge and implement solutions that would change their lives. At 35 LFCs and 1400m2 of 

collection surface, Tojquia is currently the largest community-built -run fog collection project in the world producing an 
average of 6000 L of clean water per day and helping over 150 individuals. While the provision of a new water source 

was initially the desired feat, the more relevant goal is that some of the beneficiaries are now capable of building LFCs 
without FogQuest supervision. The objectives of this initiative have evolved to include local maintenance, operation and 

management of the new fog collection systems. The idea is that the leaders in the community with technical skills will be 

the subsequent agents to transfer this technology to neighbouring communities seeking their knowledge and support.  
 

Conclusions 
 

When a community by its own initiative seeks support from an organization, as in the Falda Verde case, there is a prior 
motivation which should be facilitated by effective technology transfer while also seeking co-creation. However, this 

approach may not include the same level of awareness-raising regarding the needs of the technology and may result in 

failures in maintenance and operation, and eventually result in deterioration. In this case, the NGO’s methods may be 
effective for the stated goal of technology transfer but will not necessarily be able to intervene beyond what was initially 

proposed. This is not negative per se but does result in less adaptive and transformative initiatives. The contrasting goals 
of leaving functional technology intact which an NGO might desire is most likely at odds with the ideals of the 

beneficiaries which often seek more ambitious projects to be pursued in future years. 

               
The initial empowerment via technology transfer in Tojquia has also led the association to consider broader objectives. 

The local participants claim they no longer suffer water shortages during the dry season or have to walk long distances to 
fetch clean water for their most basic necessities. However, they are also realizing that while it is an important assistance, 

it is not enough. Community members now seek expansion, not only in terms of personal water production and storage, 
but are thinking in terms of economic motivations. In Tojquia, leaders are already imagining a context where they are 

multipliers of this technology in their neighbouring villages offering a knowledge and skill set for which they might be in a 

position to charge a basic fee. Given the already documented interest and requests for assistance, this new goal may not 
be far-fetched. Local-to-local technology transfer and co-creation in terms of fog collection technology represents an 

exciting alternative to traditional North-South or “expert”-to-local development models, of which few rural communities 
such as Tojquia in the developing world have been able to experience firsthand.  

 

The cases presented suggest that technology transfer and co-creation are inherently linked. One is not better than the 
other, technology transfer and co-creation need to be pursued in the right context and with the appropriate processes. 

The empowerment of a community or group can lead to motivation and eventually the co-creation of knowledge within 
projects. This co-creation is a necessity for truly collaborative work. When the origins of a project are through technology 

transfer, it will ideally evolve into a co-creation participative approach to achieve sustainability. Empowerment of 

community agents of change comes from a local understanding of a technology as well as by instituting processes and 
environments that will ensure new ideas can be considered and debated openly. This in turn will contribute to motivation 

and ongoing success and have important implications for leveraging the impacts of technology for development 
worldwide.  
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