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1.1 Sustainable global technologies
This project was a part of Aalto University’s Sustainable Global Technologies (SGT) course and 
Aalto Lab Mexico (ALM) which is a collaboration jointly operated by people from Aalto University 
in Finland as well as from Technológico de Monterrey and Universidad Nacional Autónoma de 
México (UNAM) in Mexico. ALM has several objectives in a small village in the Yucatan peninsula 
called El20 de Noviembre, including but not limited to development of a community building 
complex, an artificial lake and an emergency fund. It aims to assist the community in their work 
for self-sufficiency.1 The project in 2018 continues the work of the previous ALM projects: the key 
objective of the team this year is to consolidate the work of previous Aalto Lab teams into solu-
tions that will be implemented in practice.

Figure 1. Key actors of the project.

1.2 Ejído 20 Noviembre
El 20 de Noviembre (EL 20) is a small Mayan community in municipality of Calakmul in the state 
of Campeche in the Yucatan peninsula. It was founded in 1969 by people who left Dzibalche 
area because of a reallocation of government land. Nowadays, around 500 people live there, 
and most of the community members define themselves as Maya. The Mayan language spoken 
by some people in the community is Yucatec Mayan, a strain of Mayan language spoken in this 
area, the Yucatan plain. The village has its own elementary school, small shops, a church and a 
sheriff. The closest city, Xpujil, is around 15 km away.2

The area of El 20 is 35 000 hectares of which most families own a small piece for their homes 
and the rest is common area which contains agricultural fields, jungle and the Rio Bec Mayan ru-
ins3. The community’s exceptional forestry practices have revitalized the biodiversity of the sur-
rounding jungle, resulting in beautiful settings for people, flora and fauna. Aside from sustain-
able forestry and agriculture, the major sources of income in El 20 are tourism and handicrafts.4

1  https://aaltolabmexico.wordpress.com/
2  Garduño García, 2017
3  Fieldnotes (our team), 2018
4  Garduño García, 2017
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Figure 2. Location of the ejido 20 de Noviembre.

1.2.1 Challenges:	Access	to	clean	water	and	economic	risk	from	
emergencies
The climate in El 20 is quite challenging, with periods of extreme dryness and periods of rain 
which last 7 years each. These cycles create first of all challenges for water availability in El 20. 
The second issue beyond water availability, is its quality: previous ALM teams have measured its 
quality and ground water in El 20 is both very hard and occasionally contaminated with coliform 
bacteria. These two water quality issues mean that locals can get sick from the water and occa-
sionally they have to buy expensive imported water to drink.
Besides water, economic security is sometimes compromised in El 20. Medical emergencies 
represent a large issue because of the monetary resources that are needed to take care of them, 
disproportionate to the monetary income of locals. Both tourism and craft production could be 
solutions to this problem, but it requires a high number of participants from the community.
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1.3 Team

 
Henna Jylhä
Henna is a first-year master student of Water and Environmental engineering in Aalto University, 
and she contributed to water filter project in the village of El 20. Her personal goal for the project 
was no less than to find the meaning of life (or at least her studies). Knitting socks is close to her 
heart and she was excited to share handcraft experiences with the villagers.

Juho Kaljunen 
Sustainability close to his heart, Juho has studied environmental management and water and 
environmental tech. He will continue as a doctoral student after graduating in June 2018, focus-
ing in nutrient recovery and recycling. For ALM project Juho planned and developed the water 
filtration system for El 20.

Sara Saukkonen 
Global water issues and sustainability drove Sara to her engineering studies. She started her 
master studies in Water and Environmental Engineering together with Henna and she participat-
ed in the water filtration project in El 20. Her goal was to have a positive impact and find ways 
for the villagers to become more self-sufficient in water availability.

Carolina Kansikas 
Carolina is a double degree Master’s student candidate in Economics and CEMS MIM Internation-
al Management at Aalto University School of Business. She took care of the part of the project 
concerning the local economy of El 20, working with the development of tourism, artesanía, and 
communal funds. 

Heidi Konttinen 
Heidi, with a background in industrial design, is seeking ways to use design for sustainability and 
equity. She believes that the solutions for the whole planet and people cannot be found only 
from the eurocentric knowledge system, but the key is to cherish the pluri-versity of knowledges. 
In El 20, she hopes to practice the co-design skills learned through her studies in Creative Sus-
tainability and learn how western and Mayan knowledge could support the viability of the com-
munity.
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2.1 Previous ALM projects

The previous ALM group(s) in El20 have conducted several different sub-projects related to wa-
ter quality, sanitation, tourism and artesania crafts. The annual projects are partly continuation 
from the previous years, as the improvement of the life quality in El20 is a cumulative process. 
The development of the previous projects are detailed below.

2.1.1 Water
Improving the access to clean water has been one of the main interests of ALM projects from the 
beginning. In 2017, the ALM group conducted water quality tests which indicated high level of 
coliform bacteria in groundwater. In addition, the hardness of water was higher than the mea-
surement devices were able to track. Reducing the hardness of groundwater was suggested to 
be the next challenge for ALM to tackle. 

Figure 3. History of ALM water related projects. 

Jano

©
 Jan Ahlstedt
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2.1.2 Economic security
The economic activities practiced at El 20 Noviembre are tourism, artesanía, and the communal 
funds. This area of the project focuses on how to establish income structures for the locals and 
how additional income could be used for the benefit of the whole community. The El 20 team in 
2017 left the field with some ideas from workshops, as well as some problems to share. 

Tourism
At the moment, there are few tourists visiting El 20. Mostly, these tourists come for a meal, or 
at maximum for a couple of days. The Aalto Lab Mexico team of 2017 carried out workshops 
for the development of tourism, and left the field with a proposal to create an activity map 
for experiences in El 20 and a “fair” to attract tourists. At the moment, collaboration with an 
ecotourism agency, Rutopia, is being explored. The key challenge identified by the team of 
2017 was participation to touristic activities and perception of their benefits from the locals.

Artesanía
The Aalto Labbers of previous years have developed the “Artesania para el Bienestar” con-
cept, which consists of attaching donation tags to handicrafts sold. At the moment, the arte-
sans in El 20 are continuing to use this system to generate income for the communal fund.

Fund
The emergency fund was set up last year based on the workshops conducted by labbers at 
El 20. Currently the emergency fund gains resources only from profits of the artesans. These 
resources are not enough to cover the medical emergencies that would need to be covered, 
generating the need to increase resources available in the fund. 

Ofelia’s shop. Designing and crafting wood artefacts is a source of income in El 20. (Heidi Konttinen)
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2.2 Project objectives
The main objectives defined for our project are presented in the table below. 

Table 1. The main objectives of the project.

Area Outcome Description

Water Water hardness filter tested
 
 
Filter workshop with the commu-
nity
 
 
Cost-benefit analysis calculation 
document

 » Prototyped filter built beforehand 
and tested with local water 

 » Workshop held to introduce the 
idea for the local and co-create the 
way to move forward with the filter 

 » Quantification of impact from water 
interventions

Economic  
security

Increasing income:

Understanding El 20’s economy 

Research on households’ eco-
nomic behavior in El 20
 
Increasing resilience:

Artesanía para el bienestar: situa-
tion of the fund and initiative

Developing solutions for protec-
tion against income shocks
 
 
 

 » Workshop to map new touristic 
offering in El 20, capacity, and prices

 » Interviews and description of house-
holds’ economic behavior 

 » Workshop on contribution to fund 
and fund effectiveness

 » Interviews on access to healthcare 
services and medication

 » Guided informal conversation with 
artesans on best practices

 

2.3 Beneficiaries	
The main direct beneficiary is the El20 community whose access to softer water will be improved 
and economic security strengthened. Also, our team is a direct beneficiary as this is a unique op-
portunity for us to work with the community. The ALM participants are doing close collaboration 
with an ecotourism startup-company Rutopia to improve the economical security in the com-
munity, and simultaneously, the company will get direct benefit from the sustainable economic 
development project.

The surrounding communities with similar challenges are one of the indirect beneficiaries, as 
they can apply the good practices from El 20 into their village. Also, travellers who are willing to 
visit a Mayan community will get advantage of improved readiness to receive visitors. The par-
ticipating universities, which will get good reputation and more applicants, can also be counted 
as indirect beneficiaries. If the water filter project is successful, the local filter material producers 
can get income from the filter implementation in the future.
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Figure 4. Project beneficiaries
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2.4 Stakeholders
The stakeholders of our project are those who have an influence on it or who are affected by it. 
We divided our stakeholders into four categories, which are collaboration, political, knowledge 
and funding. The stakeholders are visualized in Figure 5.  The identified stakeholders in the 
middle are the most crucial ones, and the importance decreases when going towards the outer 
circle.

Figure 5. Project stakeholders
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The core
The most important stakeholders are the El 20 community, whose life quality we aim to 
improve, and our EL20 Aalto team. The project coordinator, Claudia Garduño Garcia, is the 
core person of ALM Mexico project and one of founders of Design Your Action (DYA). DYA is 
a NGO with an aim to activate development of sustainable communities together with the 
communities. 

Knowledge 
We met some experts who shared their knowledge with us. To elaborate some of them,  
Veera Pensala and Elina Lehikoinen commented our project plans and helped in develop-
ing them further. Harri Kettunen, doctor of philosophy and Maya specialist, has given us an 
interesting insight to the Mayan culture and was our Maya-consultant during the project. Julia 
Renko, a previous Aalto labber and our mentor, has shared her experiences of the ALM 2017 
project and helped us to improve the project plan. She travelled to El 20 with us to collect 
information for her master thesis and simultaneously to helped us with the economic secu-
rity project. Also, Aalto University water laboratory staff (for example, Aino Peltola and Ari 
Järvinen) helped us in building the water filtration system. Damaris Garza Cuesta and Mexi-
can students Alan Rios and Brenda Hernández had their own project in the village but they 
nevertheless provided guidance for us. Alan and Brenda acted as translators in the village 
and ensured a working communication with the locals. 

Collaboration, political and funding
The universities and NGOs in the inner circle of collaboration section are the institutions 
which define the background of the project. Together with the political stakeholders they 
define the the boundaries for our actions. The most important collaborator for our project 
is Rutopia who planned and implemented the economic security project with us. Our project 
was partly funded by MVTT (Maa- ja vesitekniikan tuki). 
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2.5  Sub-projects in a nutshell

2.5.1 Water	filter
Groundwater in El 20 is extremely hard (130-200 °dH) due to limestone bedrock. It is unsuitable 
for drinking or washing laundry; instead, rainwater is gathered for these purposes – but this 
provides enough water for only 10 months of the year. To preserve the rainwater for drinking, 
we built and tested a low-tech filter to soften the groundwater for laundry. All filter materials 
are local; to reduce hardness, we used ash from wood stoves. The results were promising, but 
further development is required. Two active community members, Herson and Berzaín, continue 
the development of the filter in El 20.

Figure 6. (Left) Water issues in village.
Figure 7. (Right) Filter operational principle and application.

2.5.2 Economic security
Economic security means the community’s ability to cover their basic needs, such as food, ed-
ucation and health care. The work with El 20 included defining new income opportunities and 
advising on protection from income and expenditure risks arising from failure of crops due to 
adverse weather, or health emergencies. Microinsurance could offer affordable protection from 
these risks. The fieldwork also produced information on three new income opportunities related 
to tourism: Stargazing, Mayan language courses and Mayan dance performances. These will be 
developed with Rutopia, a tourism company initiated by previous labbers.

Figure 8. Key aspects of economic security. 
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3.1 A journey to unknown
The purpose of our project was defined in the project objectives, and we had a goal to reach. At 
the same time, it was a journey to unknown for all of us. To get a complete picture of the project 
one must know how it was like to be there and what we learned. This diary, covering our expe-
riences from our first meeting to the synthesis of the experience, is a glimpse to something you 
can’t read from regular project documents, written by a member of the water filter sub-team. 

3.2 Pre-field	trip
We met each other in December for the first time, and found out that we have a lot of expertise 
in our team, as three of us were about to graduate. We had a good feeling about the project – 
maybe we could really make an impact.  Also, it was nice to notice that we were all Finnish. We 
thought that common language would help a lot to decrease the amount of misunderstandings. 
However, it turned out that designer, water engineer and economics languages are not neces-
sarily similar. After some post-it conflicts and inefficient working sessions we started to under-
stand and trust each other. This opened up the communication within the team and strength-
ened efficiency of the teamwork.  

The first team photo.

The time before the field trip was quite long and there were periods when nothing really hap-
pened; it all felt very distant. Submitting project documents on time was a real struggle. But on 
the other hand, the time was way too short to absorb everything. The amount of background 
information was vast and it kept piling on as we had meetings with experts, mentors and previ-
ous labbers. We had difficulties to decide the scope for our water project and it was unclear who 
we will be working with in Mexico and what is everyone’s role.

Despite of challenges, the spirit remained good. We enjoyed each other’s company in group 
meetings and had fun times in lab when building the water filter. There was something meaning-
ful ahead of us, and even though we never really felt we are ready to go, we were in it together. 
Field trip preparations culminated into a feeling workshop with our mentor Julia. We found out 
that in the end of the day, the only thing that really matters is not the project success or failure – 
it is the experience. 
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1. An outcome of a post-it-brainstorm at class, attempting to clarify the project scope (Heidi Konttinen) 
2. A group meeting at Aalto campus (Sara Saukkonen)
3. Ready to go! (Sara Saukkonen) 
4. Defining lessons learnt/hopes/fears for the fieldtrip. (Heidi Konttinen) 
5. The project planning took place in the middle of Finnish winter. The view is by the Aalto campus. (Heidi Konttinen)

1. 2.

3. 4.

4.
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3.3 In Mexico

3.3.1 Arrival
We arrived to Mexico City early in the morning after hours of flying, and Claudia was there wait-
ing for us. We had a slow noon exploring the area and doing some final shopping such as more 
aquarium tests for water samples and footballs to take to the kids of El 20. The first impression 
we made when we finally met the Mexican labbers was not the most energetic one as we were 
about to fall asleep in the dinner table.

Before travelling to El 20 we spent one more day in Mexico City. We had a workshop at campus 
of UNAM, Autonomous National University of Mexico, with some labbers from Uxuxubi team. 
The topic, community work, was interesting and lead us to the mood. It would have been nice to 
discuss the theme already in Finland. When we started out journey to El 20, cultural confusion 
could not be avoided. Luckily, we caught our flight, even though being on time means a differ-
ent thing by Finnish and Mexican standards. Also, the security check-ups on the side of the road 
were something we are not used to in Finland.  

The colors and smells of Mexico City surprised us (Sara Saukkonen/Heidi Konttinen/Heidi Konttinen)
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3.3.2 El 20 de noviembre
We arrived to the village of El 20 late in the evening. Claudia and Julia (who had joined us after 
our flight) were like at home at Ofelia’s place, where we had late dinner. The atmosphere for the 
rest of us was a mix of nervousness and emerging comfort - nervous for the new environment 
but comfortable because we were received so warmly. 

Views of El 20 (Sara Saukkonen/Heidi Konttinen)

The environment was new and exciting for us. The hammocks we bought from Rosa were like 
pieces of art, and after getting used to the new way of sleeping and the sounds of the jungle our 
nights were spent swingingly. Also, the rhythm of the day was something different. It felt natural 
to wake up before the sunrise and climb to the mountain to catch that moment. Having a siesta 
somewhere between delicious lunches and dinners at Rosa’s and Ofelia’s was an unfamiliar con-
cept to us, but in the heat of the noon we started to understand why it exists. It still felt weird to 
lazy about with good conscience.

Siesta in a hammock (Heidi Konttinen)
Delicious dinner at Rosa’s (Juho Kaljunen)

We spend the first couple of days scheduling the week and preparing posters for presenting our 
projects to the village. Claudia presented us and our plans at the council meeting of the village, 
and to our relief the response was acceptance and support for us. The water team had also a 
practical reason to postpone starting to build the filter as local sand was not suitable. Alan and 
Brenda, the Mexican labbers (and our translators) who were coming a bit later, delivered us 
some sand from Chetumal sea shore.
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Scheduling the week at Ofelia’s (Heidi Konttinen)
Workshop at La Casita (Heidi Konttinen)

We build our filter laboratory to the community house La Casita together with local guys and 
started the tests. Alongside that we had a chance to get to know the community and be part of it 
for a while. Especially kids were around a lot, and during the economic security workshops water 
team’s contribution was to play soccer and do some art with them. Henna also got to fulfill her 
wish to share the handcraft experiences by knitting together with the kids.

Henna was warmly welcomed to the Sunday service in church (Julia Renko)
Lunch preparations at Rosa’s. (Heidi Konttinen)

The team’s feelings towards the water filter project went through a roller coaster from the  en-
thusiasm in the beginning to frustration as the sampling and analyzing was just repeating same 
things all over again. Even a state of desperation was reached when the results were getting 
more and more inconsistent and right before the workshop, the panic peaked. Heidi didn’t let 
that push her down and did excellent job with planning the workshop. Eventually everything 
went well and a possible application for the filter was defined, which exceeded our expectations.

In the end of the week we got to be tourists for a bit, when a startup eco-tourism company 
Rutopia took us to the Mayan ruins of Rio Beck together with some tourists. The ruins were im-
pressive, but also the ride there in a trunk of a pickup truck along a bumpy road was an exciting 
experience. It was like a combination of surfing and a video game as we had to adapt ourselves 
to he movement of the truck and avoid branches hitting our face.
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Touristing at Rio Bec ruins (Henna Jylhä)
Our last sunrise in the village was breathtaking (Heidi Konttinen)

After our work in El 20 was done, it was time to say goodbye. The moment was emotional but 
happy. Jaimi, a kid from El 20 said: “If you leave (El 20), you are not smart”. I think we have no 
option but come back one day.

3.3.3 Holiday

    
At Calakmul / Relaxing at Bacalar (Henna Jylhä)

After leaving El 20 behind we had couple of days off over the Easter before heading back to Mex-
ico City. First, we wanted to see the great Mayan ruins of Calakmul, and the visit was really worth 
it. The heat was almost unbearable, but climbing up the ruins to see the jungle as far as the eye 
could see was a fantastic experience. On the top, sweating and panting, we really felt like we 
were kings and queens of the world.

We spent the rest of our holiday in Chetumal and really enjoyed the possibility to take real show-
ers. Being on our own after quite some time was relaxing. We walked around the city, had slow 
breakfasts in the street restaurants and picnics by the seashore. A day trip to Bacalar lagoon and 
swimming there was the climax of the holiday, something we had been yearning for every day in 
Mexico. It was also nice to meet the Uxuxubi team there and share some experiences at a dinner 
table. 
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3.3.4 Final seminar in Mexico City
Back in Mexico City we met the Mexican labbers again and they took care of us and offered 
accommodation. We had one day to get ready for the final presentation at the campus of Tec de 
Monterrey. We didn’t get our presentation finished, but after couple of weeks practising Henna 
finally started to learn how to eat tacos without making a mess (you have to tilt your head, not 
the taco). 

  
Tacos were yummy! (Henna Jylhä)
Presentating the project in Mexico City (Heidi Konttinen

Mexico City is the World Design Capital 2018, and the seminar where we were presenting our 
projects was a part of the World Design Capital program. The first seminar day went by hearing 
interesting presentations and learning about multidisciplinary and designers’ way of working 
and presenting, and in the evening we continued working with our presentation. In the second 
seminar day we didn’t really feel like we were ready to present our project, but it went well 
despite of some technical problems and lack of practise. Also the presentation of team Uxuxubi 
went well and hearing their story was really inspiring.

The time in Mexico was crowned with a dinner together with all the labbers. Sadly they did not 
have ginger beer. Afterwards, most of the us were too tired for partying and spent the evening 
relaxing in good company. Alan, though, took some of us to Mexico City sightseeing in the mid-
dle of night, which was an unforgettable end for our time in Mexico City.

When we were travelling back to Finland jet lag started to form and eat our brains. We fell in 
coma but didn’t have much sleep. When we landed to Helsinki airport, water bodies were still 
frozen but spring was on its way. <3 

Lakes were still frozen when we landed to Finland (Henna Jylhä)
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3.4 Synthesising thoughts
“My wish for the project was to have good encounters with people, which give energy and hope. After 
sharing the moment of desperation turning into happiness with the filter project, watching Claudia’s 
inspiring work with the community and being invited to spend a moment in the evening at Ofelia’s 
living room with her family, I think the wish was fulfilled.”

“Working in a team with different people enriches the nature of work we do. It also provides us (or 
mainly me) with a lot of entertaining discussions regarding various topics. Often at times the topics 
are controversial and the team disagreed with the underlying assumptions, making the conversation 
quite difficult. Several times during our time together we had to drop a very juicy discussion because 
it would have escalated too far - however, after more and more time our team spirit was so high that 
this happened less and less. This was very rewarding for me.”

“Engineering work with global water problems interests me. It was fascinating to see how the water 
issues look (and feel) like in the field compared to the computer lab at university campus.”

“Work with El 20 taught me how friendships can guide through cultural and disciplinary boundaries. I 
feel gratitude towards my team, Claudia and the whole community of El 20.”

Colors of El 20. (Heidi Konttinen)
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4.1 Purpose	of	the	study
This year, the water related part of the project focused on existing water quality in the village, 
and more specifically, on the high level of water hardness. The groundwater in the village is ex-
tremely hard, ~150 °dH, and thus unusable for garden irrigation or drinking. The idea of the proj-
ect was to find an affordable, local measure to tackle this issue. The labbers from previous year 
had suggested a filter built out of local materials and provided a reference project from Nigeria5. 
This project formed the starting point for our filter, and we adjusted the solution to better fit our 
resources and we focused on the softening effect of the filter. 

4.2 Filter assembly and structure
The reference project in Nigeria used an assembly presented in Figure 9. They fed the filter from 
the top to apply more pressure to the system, and thus, increase discharge. We decided to use 
the same design. We were able to acquire a ready-built pipe construction from Aalto Universi-
ty’s Water Lab that was suitable for our needs after some modification, presented in Figure 10. 
The structure has a base with water and air inlet. The air inlet was unnecessary for us and was, 
therefore, sealed. There are exit tubes along the side of the pipe of which all the but highest one 
were sealed. The original pipe was cut down so the height would be more suitable for transpor-
tation, and the top of the pipe was left open to air. Raw water container was connected to the 
water inlet tube. Its height is intended to be above the filter but adjustable to control the pres-
sure of the inlet feed. 

Figure 9. The filter structure of the reference project. 
Figure 10. Assembled filter prototype. (Heidi Konttinen)

4.3 Pre-field	trip	tests	in	Finland
The goal was to use common materials found in the local environment and we wanted to take 
this into account already in the tests in Finland. However, the winter in Finland complicated the 

5  B.O. Bolaji , G.A. Bolaji & S.O. Ismaila (2010). Performance evaluation of a locally developed domestic drinking water filter. 
International Journal of Environmental Studies
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collection from natural environment. Thus, the sand was acquired from a hardware store (0-2 
mm grain size, sandbox sand (hiekkalaatikkohiekka)). Gravel was taken from a gravel container 
in a team member’s yard. The reference project used crushed charcoal but we decided to test 
several materials because it was not clear if charcoal would be available in the village. We test-
ed ash collected from Fat Lizard restaurant’s pizza oven, crushed charcoal and activated carbon 
separately with only gravel preventing material from floating. The separate tests were conducted 
in a smaller tube that was fed from the top rather than the bottom.

To test materials we created hard water using magnesium sulphate (MgSO4) and calcium chlo-
ride (CaCl2). Based on results from previous years, we assumed that the water in the village 
was around 70-80 °dH in hardness but to use less reagents, we decided to conduct the tests in 
Finland with softer water. Therefore, we dosed raw water with 2.5 g each to a bucket with 7.6 l of 
water, and the final hardness for test water was 25-30 °dH.

The results of the ash test are presented in Figure 11. Hardness increases in the beginning but 
decreases after some water has passed through. The discharge was 3.4 l/h. In contrast, crushed 
charcoal and activated carbon let water fall through without slowing the flow practically at all. 
Therefore, their potential effect on water hardness was tested by increasing the retention of 
the water by sealing the filter exit tube. Charcoal and activated carbon did not have a significant 
effect on hardness even after standing still for couple of hours.

 
Figure 11. Effect of ash.
 
Based on the separate material tests, the larger pipe was filled from bottom to top with a 5 cm 
layer of gravel, a 10 cm layer of sand, a 20 cm layer of ash and, finally, a 10 cm layer of sand. A 
fabric piece was used between the layers to prevent the layers from mixing and the the filter was 
topped with some rocks. The raw water storage was placed approximately 90 cm higher than the 
bottom of the filter. Results are presented in Figure 12.
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Figure 12. Results in Finland. 

As it did with the separate ash test, hardness increases above the input water’s hardness and 
then decreases over time. It seems clear that there is something in the ash that flushes along 
with water and increases hardness, but after it has been removed, hardness decreases below 
the feed’s hardness. The prototype setup removed hardness by 50-60 % (around 17 °dH).

4.4 Field trip tests
Since the filter worked in Finland, we decided to replicate the same system in El20 using local 
filter materials. We set up our field lab in La Casita, a community building built by previous 
labbers. Local material collection proved to be partly challenging because the village did not 
have sand with suitable grain size that would not contain calcium. Most of the small particle 
sized sand was white and it was assumed that it was limestone as most of the soil and bedrock 
consists of it. However, we were able to have sand delivered from a beach in Chetumal (ap-
proximately 100 km away from El20). Ash was collected from our hostess’ kitchen and gravel 
from a local construction yard. The gravel was washed so smaller particles were removed and 
the remaining larger particles’ ability to effect on hardness was tested by soaking the gravel in 
drinking water and observing the change in hardness after a day. Gravel proved to be neutral 
hardness-wise. Sand was used as such without further testing, which proved to be a mistake in 
the end.

After materials were collected, we utilized the help of four local lads with the preparation of the 
filter. The first time failed because we tried to use larger rocks instead of gravel. The rocks could 
not support sand properly and the layers collapsed when water was fed into the filter. After 
switching to actual gravel, the structure held as it was supposed to. 

Water used for the filter test run was acquired from the stream that runs through the village. It 
was stored in a bucket for some amount of time before using for filter test. Based on tests from 
previous labbers, the stream’s hardness reflects accurately the hardness of the groundwater in 
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the area. The benefit of using stream water rather than well water was that we could freely con-
duct a longer run without impacting the water availability. A single 70 hour run was completed 
with the filter. 

The filter structure included an air feed inlet at the bottom of the reactor. The plug was acciden-
tally forgotten to the lab in Finland and some improvisational measures had to be taken. We 
plugged the inlet with a stick and bubblegum. Later, some water proof glue was acquired but 
it was decided to fix the inlet with it after the test was conducted because the filter would have 
had to be emptied and dried before fixing it. The stick-bubblegum solution was leaking but not 
so significantly that it would have affected the results in a significant way.

The samples were collected irregularly when it was suitable for the schedule. However, the ob-
jective was to collect sufficient amount of samples throughout the test so samples were collect-
ed during the night as well. Single sampling included a water sample from the water container 
which fed the filter and a water sample of the water exiting the filter. Both hardness and pH 
were measured from each sample. Hardness was measured with a field test kit intended to be 
used with aquariums and pH with pH paper. Hardness was considerably higher than what the 
test kits were designed for and that’s why the samples were diluted 5 or 10 fold for the analysis. 
Water flow rate was measured for each sampling time. 

Gravel for the filter was collected from hospital construction site (Heidi Konttinen)

4.4.1 Field trip results
The results of the test run are presented in Figure x. It is clear that ash has a decreasing effect 
on water hardness. However, the implementation of the technology clearly was not sufficient 
to bring the water hardness to levels that are acceptable, either for drinking or other activities 
(laundry, garden irrigation, etc). On average, the filter reduced hardness by 20 %, excluding the 
data points from the beginning where the filtered water hardness is greater  than input water 
hardness. This is much less efficient compared to the results from tests conducted in Finland. 
On the other hand, the absolute hardness reduction was 30 °dH on average, which is more than 
what the filter could do in Finland. Figure 13 also has the results of the test conducted in Finland 
for reference. Water throughput during the test in Finland was approximately 21 litres while in 
El20 it was over 80 litres. 

Based on sound suspicious suggestions by the designer of the team, the effect of sand on the 
hardness was tested as well, with similar method as the gravel earlier. Turns out it should have 
been tested when we acquired it in the first place: sand increased hardness considerably. In ret-
rospect, it would have been better to leave it out altogether. The water in the river is very clear 
with low solids content so sand is not necessary material either.



Water	filter......30

pH levels act as expected. They are illustrated in Figure 14. Ash increases pH to basic from 
neutral, but after 40 or so hours, the increasing effect disappears and filter influent and effluent 
have the same pH. Curiously enough, this does not show in the hardness curve in Figure 14. It is 
not clear how ash reduces hardness: the earlier theory was based on increase in alkalinity and 
its precipitating effect on calcium carbonate. However, this result does not fully support this the-
ory. Furthermore, a carbonate hardness test was ran in addition to total hardness test. Carbon-
ate hardness was around 15-20 °dH while total hardness was more than 150 °dH. 

Figure 13. Results in village compared to results in Finland.

Figure 14. Effect on pH. 
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4.4.2 Sources	of	error	and	uncertainty

Field lab. (Heidi Konttinen)

The conditions of the laboratory in the field and back in Finland had high contrast, and the field 
laboratory environment was not the most ideal and controllable. It was hard to keep everything 
clean and in place with the occasional gust of wind that knocked over most of the testing equip-
ment. 

We had three different hardness test kits: two from Finland (Sera and JBL) and one from Mexi-
co (Azoo). The accuracy of Sera’s test had been checked in Finland by comparing it to a titration 
analysis conducted in laboratory and it was found to be accurate, at least for our test water back 
in Finland. In the beginning of the field trip, we conducted a comparison for the Sera and Azoo 
tests to check if they gave comparable results. Based on the preliminary test the test results 
were similar, but later during the filter tests, the results started diverging significantly. However, 
we did not compare the two Finnish tests to each other as we thought they had the same chem-
ical process because the color scale was similar. When the Sera test kits ran empty, we changed 
to JBL test and around the same time the hardness results dropped significantly. Because we did 
not compare the Finnish test, we are unsure if the drop is due to the change of test or something 
else. 

The water in the village was harder than we expected. Therefore, to save the test reagent, we 
ran the tests with a diluted sample: first with dilution factor of 10 and then 5. This lead to that 
our hardness results had the accuracy interval of 10 °dH and 5 °dH, respectively, which decreas-
es the precision of them. This means that for example in the case that the water hardness is 101 
°dH and the dilution factor is 10, the result hardness of the test is 110 °dH. 

The hardness test are meant for testing aquarium water which has a considerably lower hard-
ness than the water in El 20 has. Moreover, we tested the accuracy of the test with water that 
had a hardness of 30 °dH, that is, only a fifth of the hardness in El 20. It is unclear how well the 
test kits are suited for these levels of hardness and the variation in the results could be due 
to this. Lastly, the sand we used in the filter turned out to actually harden the water. Next test 
should be conducted without it.
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4.5 Community engagement

  
Collecting ash for the filter from the wood-burning stoves. (Heidi Konttinen) /
In the beginning of the fieldtrip, Claudia presented all the projects in community leaders’ meeting (ejídatarios). The 
projects were discussed and we got a permission for our work. (Heidi Konttinen)

4.5.1 Cooperation with a Mayan community in Mexico
Most of the inhabitants of El 20 are Mayan and the community defines itself as a Mayan commu-
nity (Garduño García, 2017. Pp. 206-207). According to United Nations Declaration of the Rights 
of Indigenous People, Maya, as any other indigenous group, have the right to self-determination. 
This means that indigenous people have a right to “determine their political status and freely 
pursue their economic, social and cultural development”. (United Nations, 2007). The signifi-
cance of self-determination is in acknowledging the cross-cultural equality; if the definition on 
indigenuity, cultural traditions and the development of the culture is decided from outside of the 
culture, it bases not only to an outsiders view on the culture, but it also performs a paternalistic 
approach that places the two cultures in a hierarchical position. For the students working with El 
20 community, the Declaration on the Rights of Indigenous People guides the work performed 
with the community. Recognizing that the community has the right to define themselves, what is 
best for them and how to contribute to the development of their culture and wellbeing. Further-
more, Mexico has ratified the indigenous and tribal people convention, ILO 169, which commits 
the decisions and development projects on/for indigenous people always to be conducted with 
the indigenous people (Convention C169 - Indigenous and Tribal Peoples Convention, 1989). 
Therefore, the solutions for the challenges in El 20 will be developed in cooperation with the 
community, with awareness and respect to the knowledge of the locals. 

Cross-cultural cooperation demands understanding on the other culture, but also awareness 
on your own and the power distance between these two. Travelling to a Mayan community to 
solve local problems requires cultural sensitivity, because often the challenges in indigenous 
communities have emerged from the colonizing acts. Aníbal Quijano (2007), a Peruvian sociolo-
gist, describes the colonization in Latin America as violent exploitation of people, which, together 
with the diseases brought by europeans, caused a drastic decline in local population and rapidly 
changed the demography, which damaged the cultures and generations. However, the impact of 
colonization that emerges today is seen especially in the power relations and superiority of euro-
pean/western knowledge. Walter Mignolo (2007) describes this as a “myth of modernity”, which 
can be seen for instance in the housing projects in El 20. As a part of developing rural areas, the 
Mexican government supports building concrete houses into the community of El 20. However, 
the locals often prefers to live a traditional house, which leaves a number of the government 
supported houses empty and abandoned. Through the work with El 20, we attempt to seek ways 
to create cross-cultural understanding by acknowledging the epistemic differences and learning 
on Maya culture. The first step to is to learn about Mayan history, which is found from the an-
nexes.
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4.5.2 Community	engagement	in	the	development	of	water	filter

  
Assembling the filter with locals. (Sara Saukkonen/Heidi Konttinen)

Our first direct contact with the community was established in the moment of our arrival to El 20 
de Noviembre. This means that we designed the water filter prototype in isolation from the com-
munity, and therefore, we hoped to engage the community during the field work. Claudia, with 
Design Your Action and ALM, had built a solid network and trust with the community throughout 
the work conducted in the previous years and therefore, entering the community and introduc-
ing the water filter project was relatively effortless. Due to this previous work, we were invited to 
present our project in the village council meeting (ejídatarios) in the beginning of the field trip. 
We created a poster that included the filter and field work timeline, which Claudia presented 
with all the other projects in the ejídatarios. This ensured that the information was clear, time 
was not wasted to translation and the project was introduced by a familiar person who already 
enjoyed the trust of the community. All the projects were accepted. In all development projects 
the community should always have a power to decline from the cooperation and therefore, this 
approval meant that we were able to continue our work and invite the community members to 
work with us.

We placed the filter to La Casita, a community house in the center of the village, where we con-
ducted all the tests and later the workshop. The doors were wide open during the days, inviting 
locals to step in to see what we were doing and participate. Also, this way we learned to know 
each other and connect with the locals. Assembling the filter proceeded together with five active 
community members. They learned what the filter consists and how it works. One of them, Her-
son, later introduced the filter to the other community members in the workshop.

4.5.3 Water	filter	workshop
The workshop took place on Wednesday at 6 pm in La Casita. The whole community was invit-
ed to participate. The invitation was announced in the village council meeting on Sunday and 
through a community’s loudspeaker on the workshop day at 4 pm. In addition, Claudia had 
invited people. The planning of the workshop had started in Finland and it continued developing 
throughout the field trip, including the day of the workshop. The reason for this was that it took 
time to learn how the community works and also the test results from the filter were changing 
until the very last moment. 
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4.5.3.1 Getting to know each other 
We started the workshop slightly late from the schedule, after the people had shown up. The 
chairs were arranged to a circle, placing the people ready for the first task, which aimed for 
getting to know each other and lowering threshold to participate to the discussions. This warm 
up task was facilitated by Claudia and conducted by throwing a ball of yarn, which created a web 
that described cooperation between all of us. The web symbolised that ALM cannot proceed 
the project without the community. We are happy to share what we know, but the locals are the 
ones who knows the community, the environment and how the projects should be carried out 
there. When a person received the ball of yarn, she/he told her/his name and the reason why 
they participated to the workshop. The task proved to be effective and the missed throws and 
laughing relaxed the atmosphere. For locals, the reason for participation was often curiosity 
towards the water filter and for water team, the curiosity on how the community would be inter-
ested to use and develop the filter. 

 
Getting to know each other and Herson introduces the filter in the workshop. (Sara Saukkonen)

4.5.3.2 Introducing	the	filter
Prior to introducing the filter, we started with explaining the findings from the previous ALM wa-
ter teams, which proved the hardness of the water in the village. Community was aware of the 
phenomenon, although the terminology for water hardness may have varied. Our work based 
on these results, as well as to the discussions the previous teams had with the community about 
the water hardness. 

Explaining the reasons behind the filter was followed by introducing the filter itself. This was 
conducted by Herson, a local who participated assembling the filter. He explained how the filter 
works, what is the structure of the filter, hydraulics and the purpose of each layer of the filter 
material. This is then connected to the discussion about the results of the filter tests in Finland 
and in El 20. The filter reduced water hardness in Finland, but in El 20, with local material, the 
tests show that the hardness is reduced only slightly. Therefore, the filter cannot be used as 
such, but it will require modification and possibly other materials. Because the filter doesn’t 
work as such, the workshop aims for sharing the results of our tests and gathering information 
for the future work.

4.5.3.3 Future	scenario:	Uses	for	softer	water
The filter we tested in El 20 was the first prototype and it requires further development to func-
tion properly. Therefore, one of the aims of the workshop was to select uses for softer water, 
which will help the filter developers to define the criteria for the water (pH, hardness level, 
bacteria, etc.). First, we asked the participants to define possible uses for soft water, if the future 
development of the filter will be successful. The suggestions we gathered were: 
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• Washing clothes
• Personal hygiene
• Irrigating plants
• Washing dishes
• Drinking
• Cooking
• Washing animals

Then, we gave one post-it to each participant and let the participants to place it on the most 
important option of these. The options were written on a paper with a drawing on the side, be-
cause all the participants couldn’t read. The most desired purpose for the filter was drinking wa-
ter and the second desired was washing clothes. We decided to select both of these and discuss 
how these could be developed in El 20.

4.5.3.4 Future	scenario:	What	type	of	filter	would	suit	El	20?
In this part, we had informal discussion on how the filter could help to reach the goals, which 
were defined in the previous section (water for drinking and washing laundry). Below is a list 
of questions that guided the discussion, although some of them were discussed more than the 
others.

• Size of the filter. The filter can be scaled up or down depending on the volume of water 
needed. We want to know if it is better if people have their own filter, or should it be shared. 
Political reasons for choosing one over another?

• Location and use (Having the filter at home/in another location)
• Building the filter (What is needed for building the filter? What local materials could be 

used? How the process would be done here (who would be in charge?)
• Maintenance 
• Monitoring water quality (Water lab / a responsible person(s) for running the tests)

This part prompted very interesting discussions. It turned out that using ash for softening laun-
dry water was used in the past, although it stopped when the chlorine was introduced and the 
rainwater collection started. Using ash was more time consuming, because the ash had to soak 
in the water for a day prior the use. Currently, in a number of households the rainwater is used 
both doing laundry and drinking. However, there is enough rainwater for drinking only for 10-
11 months. We discussed that if the filter could soften the ground water used for laundry, then 
there would be enough rain water for drinking. This was the most significant finding of the work-
shop and it guides the filter development. Participants agreed that the best use for the filter is 
to use it for softening laundry water. Other topics of discussion were the type of ash used: is the 
ash from one tree better than ash from another type of tree? This would require further tests. 
Also, the shape of the filter could solve the problem with hydraulics: if the filter would be pyra-
mid shape instead of pipe, it could maybe maintain higher flow of water.

 
Notes from the workshop (Heidi Konttinen)
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A list of findings and topics of discussion in the workshop.
• The flow (from the filter) of the water has to be faster
• The grandmothers of the participants used ash for softening the water for washing clothes.
• 1 kg of ash in the bucket (15 litres?). Let it rest for a day. The correct amount of ash can be 

felt; if there is enough ash, the soap start foaming, if there is too much ash, the clothes turn 
slimy

• The community stopped softening the water with ash when the rainwater collection started 
and chlorine was introduced

• If the clothes would be washed with filter water, there would be enough rain water for 
drinking for entire year. (By filtering water for washing clothes, the filter also contributes to 
water shortage on drinking water

• The participants are interested to use the filter
• Does the quality of the ash make difference? Banana tree ash?
• Tree bark that is used for breaking kidney stones
• Ejido should have a person in charge of the water quality
• Drinking water shortage for 1-2 months
• 12 000 litres, washing 30 litres, water is recycled (wash-> toilet)
• Herson and Berzain continues filter development.

Two local young men, Herson and Berza, volunteered to take the filter development in El 20 
forward. The information gathered in the workshop will help them to adjust the filter to respond 
to the needs of El 20. After the workshop, on the following day, we met again with them and 
practised (with lead of Juho) the water quality tests and explained the principles of conducting a 
research on water quality. The instructions were also available in written form and translated in 
Spanish. For the future cooperation, we created a whats app group. 

4.5.3.5 Activities	for	children
The participants were often accompanied with their children, so we arranged activities also for 
them. For smaller children, Sara drew coloring paper with a water theme and Henna played foot-
ball with the older ones. This gave their mothers a chance to participate to the workshop.

 
Children were busy at coloring while their parents participated to the water workshop.  
(Alfonso Xóchihua/Sara Saukkonen)
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4.6 Benefits	of	a	water	intervention

4.6.1 Introduction
The purpose of the estimation is to provide a framework to weight costs against benefits of a  
water intervention in the community. As the team did not end up choosing a water intervention 
requiring external investment as of yet, and therefore, no formal document justifying the invest-
ment was required, the purpose of the framework used is to provide a flexible instrument to 
adapt to the cases where justification for a water investment may be required. 

4.6.2 Simple	framework	used	for	a	water	quality	intervention	in	
El 20
Based on the information collected through the household survey, and the nature of the water 
project of Aalto Lab 2018, we decide to focus on the benefits of a water intervention, providing 
the above framework to eventually weight these benefits against the costs of a possible inter-
vention. I will therefore focus on the estimation of possible benefits of a water intervention from 
the perspective of households, taking the standing of the individual household in El 20 faced 
with an intervention to improve water quality by removing hardness to a level at which the water 
is drinkable. Because of the quality of the data available, the estimates provided below are rough 
and should be treated as a ballpark for the real impact of the water intervention. It is possible 
that certain benefits are disregarded. In the analysis, we especially focus on three categories of 
benefits that could arise from a water quality intervention: health benefits (interpreted as sav-
ings from hospital trips, in several scenarios determined by the responses of the survey) time 
saved (measured in opportunity cost, “lost time at work”) and direct monetary savings from fore-
gone expenditure in drinking water. The data collected enables to gain an indication of the gains 
from a water intervention from these perspective. Complementing the data collected through 
household survey with further observations and cross-checking observation validity should im-
prove also the estimates provided below. 

4.6.3 Calculation	of	benefits	from	a	water	intervention

4.6.3.1 Introduction
Types of households used as reference
We identify from a mix of survey and workshop results three household types: one house-
hold type who always buys bottled drinking water, one who only buys bottled water when 
rainwater is finished, and finally, one that never buys bottled water. The results are calculat-
ed for a household of four, as this best represents survey participants.

Time period 
The lifespan of the project in this case is assumed to be five years, which can be a reasonable 
assumption for the lifespan of a filter, for example, complemented with an UV lamp to re-
move bacteria from the water. Initially the impacts are calculated for one household, for one 
year. 
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4.6.3.2 Impacts
Health-related savings
Health related savings are the savings households would experience whether they did not 
get sick because of the drinking water. Estimation of the frequency of these cases is a diffi-
cult task because it is difficult to establish a clear causality relation between the disease and 
the cause. For this, we rely on the interpretation of the cases they were confident the quality 
of water was the cause of their ailments. For example, in some cases households reported 
feeling sick after they forgot to clean the water with the chlorinated solution before drinking 
it. This is the most probable case where we could associate the following ailment (generally 
a stomach disease) to water quality. Another issue which has been discussed also previously 
during the project is the relation between hardness of water and kidney stones. However, 
there are no definitive indicators of maximum or minimum hardness established by re-
search. For this reason, we do not account for the impact on kidney or bladder stone disease, 
and for this reason, the benefit estimate could be very biased downwards.6

The table reports different scenarios for savings from a water quality intervention. The first 
assumes that one day of work is lost and there is a trip to the hospital to take for 300 MXN 
pesos, including medicine. The second assumes the same price but two days of lost work. 
The last assumes a higher expenditure at the hospital, and two days of work lost.

Table 2. Health-related benefits

Hospital_low + 1 Hospital_low + 2 Hospital_high + 2

376.9 453.8 653.8

Benefits through time saved
Benefits through time saved are calculated in terms of opportunity cost, and monetized with 
the common time spent on harvesting water as reported by survey participants. 7 Minimum, 
average and maximum measures are reported.

Table 3. Time saved benefits

15 minutes 30 minutes* 1 hour 

2.4MXN 4.8MXN 9.6 MXN
*Most frequent answer

Direct monetary savings
Direct monetary savings in this case are the direct savings from not buying bottled water 
during a year. They are calculated:8

Table 4. Drinking bottled water

Bottled water drink-
ing

Some bottled water 2 months per year 

2880 MXN 1200 MXN 480 MXN

6  Sengupta, P. (2013). Potential health impacts of hard water. International journal of preventive medicine, 4(8), 866.
7  They are monetized then by the average income per income-gaining adult (2 assumed in the average household) figure divid-

ed by hours for an 60 minutes hour, 8-hour workday, 5 days work-week. This assumption could be biased because of self-em-
ployment of the participants.

8  Using the results of the survey, with minimum, average and maximum values, multiplied by year in case 1. In the second case, 
the results from 1 are divided to match the scenario of buying bottled water 
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4.6.3.3 Conclusion
These estimates should provide a ballpark for the savings that could be achieved in a year, per 
household, as a result of a water quality intervention. For example, for a household drinking 
bottled water only, the savings would be 2880 MXN. For a household drinking some bottled wa-
ter and some rainwater, taking 30 minutes in a week to get the water for the two months when 
he drinks it, and from which a breadwinner gets sick for one day every 3 years would be 643.33 
over the specified year. This amount would change in case this was a dry season year, and would 
be perhaps lower (or higher, depending on whether the person would then be employed outside 
the community). However, this figure for a quite common scenario in El 20 could offer a reason-
able framework to adapt to circumstances with more precision. We leave this to future research 
on this topic, as the purpose was to provide a simple and usable framework to quantify benefits 
in this case. More realistic assumptions can be, following this improvement, added to the frame-
work.

Bottled water is bought from a local shop in 30 l containers. (Heidi Konttinen)



5 Economic security and 
resilience

© Alfonso Xóchihua
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5.1 Key activities carried out

The activities carried out towards collection of information this objective in the field trip and the 
overall project have been: 
• An investigation on household economies,
• A tourism development workshop,
• A roundtable discussion with the artesans involved in “Artesanía para el Bienestar”.

In addition to information gathering, another set of activities have been carried out in the area 
of implementation. The idea of these activities has been the implementation of the solutions de-
veloped on the basis of the information collected from the activities above through appropriate 
partners. The two most relevant networks have been:
• Tourism development with Rutopia9 
• Expert interviews and meetings for microinsurance and risk protection. 

While the former was developed on the basis of work performed by the Aalto Lab 2017, the 
latter is a new initiative that was started this year. 

Planning the schedule of the field work. (Heidi Konttinen)

9  The collaboration with Rutopia already started with last year’s labbers from the work of Julia Renko, who has also contributed 
this year to the development of tourism activities. Rutopia is a young company organizing community tourism trips. Get more 
information at www.rutopia.com.

http://www.rutopia.com
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5.2 Increasing opportunities to gain income
The first part of the project, increasing opportunities to gain income, was a natural continuation 
of the work from Julia Renko during last year’s project (Aalto Lab 2017). Julia Renko continued 
to be part of this section of the project this year, and certain activities carried out were comple-
ments to each other. 
For example, Julia carried out several interviews concerning perceptions on the objectives of 
community tourism and the underlying values of people in El 20 (examples of values described 
in her interviews were for instance “health” or “family”). The objective of these interviews was to 
understand the overarching motives why tourism should be developed in a formal manner. 

The workshops carried out during the field trip instead focused on developing concrete options 
and tools to increase income from tourism with existing resources. The main tool used for this 
purpose was the development of a community workshop to complement the map of touristic 
activities offered in El 20. The workshop was carried out at “La Casita” and people were invited 
to the workshop through two open calls around mid-day and in the early afternoon of the work-
shop day. This time to organize the open call was determined as being optimal, because the calls 
performed through the local interphone system are better heard by people working in the fields 
at this time of the day. 

5.2.1 Tourism development workshop

Tourism workshop in La Casita (Heidi Konttinen)
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5.2.1.1 Structure
The workshop was organized in several sections, as follows: 

• Introduction of the participants
• Sitting around a table and listing of daily activities of each one of the participants
• Focusing on activities that could be offered to tourists, which are not yet offered
• Summarizing key findings 
• Developing rough and initial plans for implementation 

This logical structure moves from a general to a specific level, focused on the concrete objectives 
and outputs desired from the workshop. 

5.2.1.2 Participation to the workshop
There were around 15 overall participants to the workshop. The participants ages spanned from 
children (especially in the beginning of the workshop, also children were included), to older 
participants more interested in the concrete output part of the project. The initial activities, in 
fact, were also a way of getting to know the people of the community through them sharing their 
daily routines. Some workshop participants were expert in the field of tourism development, 
whereas others were just interested in either developing the community, or developing new 
sources of income for their households. 

5.2.1.3 Contents	of	key	workshop	sections
1. Introduction of the participants
In the introductory part, people were sitting around a table and a blank piece of paper was 
placed in the middle of the table. Pencils and writing tools were distributed to participants, who 
were asked to make a list of their daily activities in the blank paper, in any space they wanted to. 
After a list of daily activities was drafted, participants shared their experiences by reading the list 
to others and explaining what they had written. Also questions were asked from organizers of 
the workshop, such as what is the favourite food from El 20, or favorite activity of the day.

2. Focusing on activities that could be offered to tourists, which are not yet offered
After this general, introductory part, in the second part of the workshop we tried to link these 
personal experiences to all the activities that could be interesting for tourists in El 20. The key 
questions were, for instance, “what do you think is special in El 20, that could be offered to tour-
ists as an experience, too?”. We created a new poster where we listed the activities proposed. 

3. Summarizing key findings 
In this phase, we read the options mentioned in the poster and developed the ideas presented 
through discussions in the group.

4. Developing rough and initial plans for implementation 
After the discussion and the refining of the ideas, we created an additional document where 
we detailed what the prices of each activity offered could be for tourists wanting to participate. 
Besides collecting information on the supply of these services, we also asked participants from 
Helsinki and Mexico City questions on their willingness to pay for these activities, were they or-
ganized through different formats. 
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5.2.1.4 Key	findings	and	plans	for	implementation
Key activities that could be offered in the future to tourists: 

• Stargazing from the newly constructed observation tower. Rogelio also mentioned willing-
ness to build support material in the form of “wooden star maps”10. 

• Trekking and kayaking in the Rio Bec. As new opportunities for outdoor activities and a river 
where kayaking would be possible was discovered in the jungle at the outskirts of the com-
munity, these two activities could be carried out in the future. Kayaks could be build by local 
artesans.  

• Jarana Yucateca dance classes. One of the participants of the workshop, Juan, was an in-
structor in Jarana Yucateca. This is a traditional Mayan dance, which could be offered either 
as a show or as dance classes.  

• Mayan language courses. These courses could be organized by several people in the com-
munity, depending on the level participants would want to undertake. Levels could span 
from very basic, two hours classes to one-week long intensive courses. 

5.3 Understanding households’ income, 
expenditures, and economic behavior

5.3.1 Survey on the households’ income, expenditures and risks

Conducting a survey in a local health center. (Heidi Konttinen)

10  This proposal was laid out during a separate interview, but it is inserted here because it is conceptually related to the work-
shop. 
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A survey was organised and distributed to households in El 20. The survey consisted of six sec-
tions, each of them covering a specific topic: basic information, income, costs, risks, health, and 
water.

The purpose of the survey is that of collecting information on:

• Income and expenditures of the households, divided by items and line of trade;
• Health information, inclusive of willingness to protect oneself from health risks;
• Water: access, costs, and health issues.

5.3.2 Introduction to the survey

5.3.2.1 Nuclear	families
The subjects of the survey were households in El 20, as describe . The definition of household in 
this survey is the amount of people living in the same house. The average household size in this 
survey was 4.2 people, calculated from the answers provided by participants.

5.3.2.2 Sample size
The population of El 20 consists of 500 people. To gain a representative sample of this popu-
lation, we would need answers from at the very least of 81 people. To gain a representative 
sample which would be reliable at the 5% level, we would need a sample of 272 people. Con-
versely, we can think in terms of household number in El 20: if the average number of people in 
a household were 5, we would get an approximate number of 100 household. Of this number, 
our sample would represent 16%. If we take a conservative measure and assume that on aver-
age there are 3 people per household, we would get around 166 households. Then, our sample 
would represent around 10% of the population. There are plans to complement this sample with 
new answers. See plans for future research. 

5.3.3 Concerns	for	the	validity	of	survey	results	

5.3.3.1 Selection
Participants were selected to the survey based on availability, and based on the existing net-
works of Aalto Lab and Claudia (i.e.: people Claudia was acquainted to were invited to participate 
to the survey). A few participants were recruited to participate from the village shops.

5.3.3.2 Selection bias
The results of the survey are probably biased for selection as the participants were chosen 
based on availability to answer to the questions of the survey. Therefore, they are valid only for 
the participants of the survey and have little scope for generalisation to the other inhabitants of 
El 20. The main reason for concern is that the results from this survey could overstate the true 
situation of household economies in El 20. 

5.3.3.3 Measurement error
There could be some measurement error in the results reported below due to misunderstand-
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ing or misreporting on behalf of the participants. Future complements to the survey carried out 
should aim at refining the questions to avoid misinterpretation and pilot the questions before 
the collection of answers from El 20.

5.3.3.4 Treatment	of	missing	values	and	outliers
Besides information on selection bias, and the bias arising from these problems, some observa-
tions were dropped from the sample as they were explicitly unreliable and would have created 
artificial results especially in the calculation of the key structural metrics through medians and 
averages. The reason why certain observations were dropped was mainly that people had mis-
understood the question of towards whom the question was addressed.  

5.3.4 Findings 

5.3.4.1 Income
Income level
The median income level in the community is around 3232 MXN per month per household 
for the people included in the survey. The minimum reported monthly income was 1116 
MXN, while the maximum reported monthly income in MXN was 4583.3 MXN. These figures 
include the subsidies received through different sources on behalf of survey participants. In 
order not to lose information from participants, they were asked to estimate an approximate 
annual income level whether they could not provide a monthly estimate. Therefore, these 
numbers should not be interpreted as a steady flow of income coming to the households 
each month, but rather an approximation of an average. There could be, for example, sea-
sonality factors to take into account: if an artisans’ workshop is highly dependent on tourist 
income, then, her income will be concentrated in the months when most artisans come to 
the village.

Comparison with country income level and distribution
These figures indicate that households are below the international poverty line assessed at 
1.90 USD per person per day11. Of the rural population of Mexico, around 23.4% live below 
this poverty line.12 The rural poverty line in Mexico is lower than this estimate, and it is of 
about 1115 per month. Of the people living below the national poverty line, around three 
quarters are indigenous peoples, although the poverty gap has been decreasing.13 

Subsidies received
People in the community received primarily two types of subsidies: Procampo and Prospera. 
The first subsidy is directed at people owning land in the community, therefore only families 
of the ejidatarios receive it. The second subsidy is received mainly by women and it is aimed 
at supporting schooling expenses for children. The subsidy has several limitations for its 
grant. For instance, mothers need to participate to the meetings initiated by the subsidy hold-
ers in order to be eligible to receiving the payment. Failure to attend such meetings results in 
failure to receive the subsidy.

The first subsidy is allocated to the ejídatarios, as they are the landowners in El 20. There is 
an additional subsidy, UPG, which is instead related to forestry activities and forest preser-

11  Estimate by the World Bank, International Poverty line update 2015.
12  OPHI Country Briefing 2017: Mexico. Oxford Poverty and Human Development Initiative. www.ophi.org.uk Oxford Depart-

ment of International Development Queen Elizabeth House, University of Oxford
13  Vicente A. Garcia-Moreno and Harry Anthony Patrinos (2011). Indigenous peoples and poverty in Mexico. World Bank Publica-

tions, Mexico Country Brief n.7. 

http://www.ophi.org.uk
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vation. Finally, there is a subsidy for active members of the community, such as community 
promoters being part of the community council and carrying out a specific activity in favor of 
the community (such as tourism development). 

Sources of income and employment in El 20
Employment was first divided into employment inside the community and employment 
outside the community. 14 The purpose of this division was to get an understanding on how 
many people work in the community and how many are employed outside through tempo-
rary or permanent employment. Of the households interviewed, both men and women work 
mostly inside the community. Main sources of employment inside the community are agricul-
ture (especially cultivating one’s own field), artisan work and apiculture.

Self-employment: activities
Of the self-employment activities, apiculture can be further divided into African bees (pro-
ducing common honey, to be sold in large quantities) and Melipona bees (bees producing 
a fine honey, selling at a higher price). Artisan work can be divided into wooden crafts and 
objects, production of hammocks, production of jewelry and small crafts, creation of blouses, 
garments and embroidered textiles. The crafts and jewels, along with embroidery and ham-
mocks, were the objects most practiced by women. Artisan work involving wood is carried 
out by both genders alike. Finally, women also reported being employed in the household in 
unpaid house work and child rearing. 

Employment for, and outside the community
Besides self-employment to the activities just described, two people interviewed were also 
employed in the community to promote development and health respectively. The com-
munity promoter was involved, besides other activities, in the production of wood. Two 
interviewed members of the community held a shop inside the community, selling different 
foodstuff and beverages. All households interviewed were practicing more than one trade. 
This is a well documented practice for low-income households, especially in rural areas, 
where people tend to have different occupations to avoid the risks of specialization.15 From 
the interviews, also documented instances where people would work partially as employed 
laborers in nearby communities emerged. Most common locations of the outside community 
activities were Zoh-Laguna and Xpujil. 

Duration of employment by type
Duration of self-employment in the trades practiced was for half the participants at least 10 
years or since they started working. Duration of employment from outside sources was much 
lower, 1 and 2 years (twice) for the people who answered the question and were “double 
employed”.

Income distribution 
The allocation of income and various subsidies creates substantial differences in the income 
level of families of ejídatarios and other families. This finding is supported by the limited 
evidence on the few surveys of the non-ejídatario families, and anecdotal evidence provided 
by Rutopia. People from Rutopia, having been in contact with a member of a non-ejidatario 
family. This household was said to have a much lower income level than the ejidatario fami-
lies, and having an even wider distribution across employment activities. This is, once again, 
aligned with the notion in development economics that risk aversion leads to differentiation 
across income sources.16

Key sources of income related risk
The main source of income related risk, mentioned by all participants to the survey (except 
3 who had not answered this question) is lack of rainwater. Other risk sources mentioned in 

14  This classification arised from an early discussion with Claudia Garduno.
15  Banerjee, A. V., & Duflo, E. (2007). The economic lives of the poor. Journal of economic perspectives, 21(1), 141-168.
16  Banerjee, A. V., & Duflo, E. (2007). The economic lives of the poor. Journal of economic perspectives, 21(1), 141-168.
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the report are plant diseases, bad harvest and political risks due to the decisions of the local 
government to discontinue subsidy or development projects. 

5.3.4.2 Expenses

Ordinary expenditures 
The total expenditures in a month amounted to around 2553.33 MXN for the average house-
hold. For the average household, only education would take 900 MXN from this amount. The 
main items of ordinary expenditures for the households interviewed were food, education, 
and electricity. Some participants mentioned costs incurred to gain income such as replace-
ment of utensils and machinery used for work. The household expenditure seems not to vary 
too much even compared to the income levels reported. The lowest reported ordinary ex-
penditure per month to cover basic items (food, electricity) is of 600 MXN.

Extraordinary expenditures
The main sources of extraordinary expenditures identified in the survey can be categorized 
in three groups. The first is medical emergencies, with almost everyone in the survey men-
tioning an unexpected medical bill as one of the last large and unexpected expenditures they 
incurred in. Secondly, household or work necessity assets repair was the second most com-
mon cause of these unexpected expenditures: examples of these are rainwater collectors 
breaking and cars in the section of household items, while machinery used for work breaking 
was mentioned for working items. Other sources of unexpected expenditures were unusually 
high bills, unexpected need to travel, and one participant mentioned the need to renew an 
official document (birth certificate). 

Health related expenses
Most of the households had to visit a nurse or doctor in the last three months. The reasons 
for visiting health practitioners range from seasonal diseases (flu and temperature) to epi-
demics (Chikunguya) or cure of chronic diseases. Reported medical expenses ranged from 
500 to over 50.000 (which represents more than a year of income for an average community 
member). 

Payment of health related expenses
Coverage for health emergencies in the community is mostly organized through borrowing 
from family members and community members or friends, or selling assets (such as ani-
mals). One participant to the survey had to formally borrow money in order to get coverage 
for their expenditures. 

Water-related expenses 
Questions on water related expenses were categorized in two sections: expenses incurred 
to gain access to drinking water, and expenses incurred to gain access to water for the field. 
From the interviews, it emerged that water is not used for the fields quite at all. Instead, the 
fields are mostly relying on rainwater. In addition, many people made use of rainwater col-
lectors to get water for their daily needs and for drinking. This water would be purified, for 
example, with the use of chlorine-based solutions. Some households relied on bottled water 
for drinking, and costs incurred from buying bottled water for the household would amount 
to up to 100 MXN per month per household.

5.3.4.3 Reservation	price	for	insurance	protection	against	unexpected	medical	ex-
penses
From the data collected on the field, it appears that the most common reservation price for a 
protection against unexpected medical expenses for a household would be of around 50 MXN 
per household. No specific items that would be covered by this insurance were determined at 
this stage, as the purpose was to get an idea of the demand for such products to build on for 
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possible negotiations with providers or for the development of an effective internal fund inside 
the community. 

5.3.4.4 Plans	for	future	research
The data collected on the field just provides a basic understanding of households’ economies 
in El 20. Plans for future research should aim at getting a deeper understanding of the house-
hold’s economic behavior and get more precise estimates of costs incurred at the hospital when 
incurring in a health emergency. One potential way of implementing these interviews would be 
through group interviews in the community, where the estimates could be made more precise 
through cross-validation among participants17. 

5.4 Protection against risks and resilience-building

5.4.1 BACKGROUND

5.4.1.1 The health system in Mexico
The public health insurance system is organised in Mexico through two different programs. The 
first is the Seguro Popular. The Seguro Popular is meant for both people working in the formal 
sector, and people working in the informal sector. The second program is the IMSS. The IMSS is 
directed only at people working in the formal sector, therefore, it excludes the population of El 
20 for the majority, as most work in the informal sector, and even the ones who work in the for-
mal sector for certain periods of time outside the community, work under contracts that do not 
entitle them to this type of insurance. 

5.4.1.2 The	health	emergency	fund
The main communal effort towards protection against the large income shocks represented by 
large health emergencies in the community has been the Increasing effectiveness of the commu-
nity health fund. The community health fund had been developed already at the early stages of 
Aalto Lab Mexico project, and contributed funds were collected through the “Artesanía para el 
Bienestar” project. The key idea of the project was the possibility for tourists to buy a tag to at-
tach to their purchase from an artisanal craft. The funds gained from the purchase of the dona-
tion tags would be then devolved to the emergency funds. During the fieldtrip, a roundtable with 
artesans was organized to gain information on the current status of the fund, best practices, and 
the general direction towards which artesans have been developing it. 

Already at the early stages of the project, increasing the effectiveness of the existing community 
health fund has been one of the primary objectives of the project. There are two key issues with 
the organization of the health community fund identified in the community:

Scarcity 
The primary issue with the the community fund is the lack of funds to cover health emergen-
cies. The issue can be illustrated in simple terms with the following example.  

17  This idea was proposed by Antero Klemola, from IADB/World Bank in a discussion with author and Claudia on 15.5. This ap-
proach has proved to be effective in previous feasibility studies for microfinance products.
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As discovered in the interviews performed during the field trip, health emergency expendi-
tures can amount to more than a year of income. This means that even assuming an opti-
mistic savings rate of 10% of total income (a very optimistic estimate for this income level), it 
would take 10 years for the people of the community to achieve savings to cover one of these 
kind of emergencies (not taking inflation into account, which further reduces the amount of 
savings over this period of time, since few people have access to formal credit markets and 
therefore, to deposit accounts).

Distribution
The second issue with the existing emergency fund is distribution of resources. The fund was 
developed so that only the artisans were contributing to it through the profits of the sales of 
crafts to tourists. However, the profits from sales are very low, as was discovered during the 
roundtable held this year with the coordinators of the project. 

5.4.2 Insights	from	the	development	of	Artesanía	para	el	
Bienestar
In the roundtable interview with the artesans, the participants shared their observations on the 
development of the project. Regarding the price of the tags, they stated that they had shifted 
from a free allocation of the tags to targeting the best selling product, and taking a share of this 
revenue to allocate to the fund. Concerning the quantities sold, they said that demand had been 
very slow during the last year overall in their workshops. For example, one of the artisans said 
she had not sold any hammocks during the last year. 
 
Some ideas for development, targeting the issue of fund scarcity, shared during the workshop 
were, for example, to increase the prices of these items of a small amount that would not alter 
the quantity sold. Then, it was proposed that they should apply some kind of “price differentia-
tion” for foreign tourists with stronger currencies, as an increase in price of, for instance, 5 pesos 
should not alter their willingness to buy the object as in a foreign currency, such as euros, this 
represents a very small increase which should have negligible effects on demand for the prod-
ucts. 

5.4.3 Development	of	a	microinsurance	or	communal	fund
One option that gained relevance during the project was the creation of a microinsurance solu-
tion to provide affordable access to healthcare for the community. Microinsurance, by definition, 
is a type of insurance targeted at “micro” segments, the segments not targeted by formal insur-
ance markets. Microinsurance is organized to be affordable (generally payments have ranged at 
around 12 USD per year)  and it exploits community-based risk sharing practices.18 An example 
of community-based risk-sharing practice is for instance the practice of giving out a loan to a 
community member and then making the community responsible to repay the loan. As social 
networks are very important in these communities, as they provide their own source of “infor-
mal” insurance, this can be a good way to reduce risks for the insurer as the person will have 
social pressure to repay the loan. The conclusion from the survey is that such an instrument 
should cost approximately 50 pesos. This would be also the amount that people would be willing 
to contribute to the creation of a communal fund to cover health emergencies. With 100 people 
participating to the fund with this monthly contribution, the fund would be able to cover 60.000 
in a year, that is one major operation and five minor operations (the second highest expenditure 
reported by survey participants  for a hospital treatment trip). More detailed information on 

18  Protecting the poor. A microinsurance compendium. Munich Re foundation & International Labour Organization (ILO). 

http://www.munichre-foundation.org/dms/MRS/Documents/ProtectingthepoorAmicroinsurancecompendiumFullBook.pdf
http://www.munichre-foundation.org/dms/MRS/Documents/ProtectingthepoorAmicroinsurancecompendiumFullBook.pdf
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the frequency of the occurrence of these hospital expenditures would be required. A possible 
approach is to provide a discount on the hospital treatment needed in case of an emergency, 
instead of full coverage, and this approach is perhaps more feasible than full coverage. Addition-
ally, another important aspect to take into account is the development of a set of rules to access 
the fund and good governance. These topics need to be further discussed in the community, 
may there be an interest in piloting the initiative. The support of local or international finance or 
development organizations could be also used to support the pilot at the initial stage. Overall, 
the main conclusion of this research is that there would be demand for this type of microinsur-
ance product to complement the scarce services offered by the public health insurance system, 
Seguro Popular. 

Microinsurance could offer affordable protection from income and expenditure risks arising from failure of crops due 
to adverse weather, or health emergencies. 



6 Future prospects

© Heidi Konttinen



Future prospects......53

6.1 Water project
The collaboration with the young locals that started this year in the field trip provides several 
opportunities for future improvement and development. There are several proposals for contin-
uation, which arose from the work in El 20 this year.  This year, the focus of the project was on 
improving water quality by removing hardness. However, there are still two major issues to ad-
dress, both on the side of water quality and water availability. On the water quality side, besides 
hardness, there are persisting problems with bacteria contamination of the water. On the wa-
ter availability side, the development plans proposed by Claudia, Damaris and Alan need to be 
implemented, therefore, there is room for work of Aalto Labbers in area. The proposed activities 
for the future are detailed below. 

Water quality
1. The creation of a water laboratory in El 20 to test water quality
2. Possible collaboration with foundation Cantaro Azul to buy bacteria-removing filters. 

Water availability
3. Following up to the creation of an artificial lake:

The latter project will be set in motion as soon as the plans are finalized. The labbers this 
year have not contributed to the development of the artificial lake, but work was performed 
in parallel by Claudia and Damaris towards this purpose. Therefore, there will probably be 
some work to perform in this area for future teams.

There is also a continuation planned for the filter project. The test kits used in El20 were far 
too insufficient to analyze the water quality in greater detail. This is why some samples were 
taken to Finland for more detailed analysis. The purpose would be to find out the true hard-
ness and the chemical composition that is related to it. 

As a means to continue communication with the local research team a Whatsapp group was 
set up. The purpose would be to support the people who carry on the legacy of our project 
and develop it further. The current development plans include finding the appropriate water 
hardness for laundry and setting two filters in series without sand to enhance the effective-
ness of the system

6.2 Economic security

6.2.1 Income	generation	activities:	eco-tourism	development	
Although community tourism has been an important part of the project in the past, for the 
future, it seems that not much input on behalf of Aalto Lab Mexico is needed, as people in El 20 
have been very proactively taken care of the activities that were ideated in the past in collabora-
tion with Claudia and Aalto Lab. Especially now under the guide of community promoter Roge-
lio, a particularly creative and intelligent coordinator, it seems no help is required on that side. 
During the interview with Rogelio, and other informal talks, it was clear to us that this project can 
be concluded from the side of Aalto Lab. The collaboration continues indirectly through Rutopia, 
a young and promising startup who is coordinating touristic activities in Rutopia at the moment. 
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In addition, the previous networks for tourism development in the region, such as Pro Natura, 
are still active and have been successfully implementing initiatives with the locals (for instance, 
they have installed road signs that indicate the different shops and reference points for tourists 
visiting El 20). 

6.2.2 Income and expenditure risk protection

6.2.2.1 Access to healthcare 
The problem with access to healthcare is the issue that has been primarily tackled this year 
through the project. The key focus this year has been on determining whether there exists a 
demand for supplemental risk protection insurance, such as microinsurance products. This ap-
proach stems from the literature on the topic, which has demonstrated that it is unclear whether 
people in similar communities are actually willing to pay for such services. The project deter-
mined the boundaries of the service which should be implemented, and there are two options 
for its implementation for the future. Both these options are being started to explore. 

Main initiative: provision of services through a microinsurance company or communal fund
The creation of a more effective fund through wider collection of money (in a “taxation” sys-
tem, internally to the community). Both options are being explored, now that the parameters 
of demand for protection products and risks have been determined during the field trip. Also 
point (a) has already been initialized. 

6.2.2.2 Protection	from	risks
Besides risks relating to excessive expenditures arising from medical emergencies, the other risk 
that households face is related to income generation. On this side, work was advanced this year 
by determining the circumstances of this risk. 
 
Future work could consist of: 
1. Structural interventions directed at mitigating the adverse weather risk (e.g. design of an 

effective irrigation system, when the water distribution network is in place);
2. Developing agricultural practices towards an efficient use of water, complementarily to point 

1;
3. Adoption of incentive-compatible microinsurance programs (or inclusion in existing net-

works), both inside or outside the community. 

It is important to clarify point (c), from the list of interventions proposed above. Incentive com-
patibility means that insurance should foster the creation of resilience in the community towards 
income shocks. As these income shocks arise mainly from lack of rain (as was clarified during the 
survey performed in 2018). A microinsurance scheme for protection against adverse weather 
events could be useful in this case. However, it is not clear whether commercial microinsurance 
providers could offer protection schemes for this segment of the population, in the form of rain-
fall index insurance, for example. Therefore, an alternative to the intervention of external provid-
ers could be the development of an internal system of income protection. 

Such a protection system could be developed also in the early stages of the distribution network 
inside the community. In addition, it could be used if financing is staggered or not present. The 
system could be structured so, that one person (with a large enough field) would provide food 
not only for himself, for the dry season, but also for a pool of others, provided they work in that 
time also on improving the community infrastructure. When the people who had not been culti-
vating in the dry season would get access to their fields again, they would be able to pay back to 
the community fund from which the first person was paid to provide food for the others (and for 
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her foregone profits from selling the food). This would be an efficient way of smoothing income 
between the wet and dry season even for people without access to an irrigation system. 

6.3 Future	prospects	for	the	village	in	general
There are several possible scenarios that could be focused on. The next iteration of the course 
would, however, depend on how the existing projects come to pass. Furthermore, they would be 
relatively large by default as the project in the village has been ongoing almost for a decade. This 
could prove to be a problem for a short student-run course. 

A group of students could decide to monitor a certain development topic in the village. If the ar-
tificial lake comes to pass and is built, assessing its effectiveness by measuring the water quality 
and the hydraulic functionality would be an interesting project. At least it is quite simple but yet 
completely different water engineering that what is typical in Finland. The same idea holds true 
for water filters if they are developed further. Another similar approach would be to assess the 
usefulness of the microinsurance should they have such a contract at that time.

More hands on project would be to contribute to the La Casita project. They have plans for a 
large building complex, including a water lab, a guest house, a community house and other 
structures which are unbuild save for the community house. 

The most difficult - or at least the most laborious - idea would be a creation of a product with val-
ue (not necessarily monetary value). The team would assess the projects conducted in the village 
in terms of their expandability and formulate the project into a packet that could be implement-
ed elsewhere where there is need for such development. For instance the filter or micro insur-
ances are projects which could be scaled in similar communities. 

Commuting in El 20. (Heidi Konttinen)
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Appendix	Economic	security:	Tables	
and	figures	

Cost benefit analysis framework

The practice consists of eight steps.19

• Identification
The set of project alternatives is identified.

• Standing
The perspective for the project is established: whose benefits and costs are taken into account?

• Impact classification and categorization
The categories of impacts are enumerated, and their measurement indicator is classified. Is a certain 
consequence a cost or a benefit of the project? The possible relationships between the impacts are 
also determined.

• Quantitative prediction of impacts over the lifetime of the project
The impacts characterized in the previous step are evaluated. This is especially challenging when 
the project’s consequences are long-term, or when relationships among variables are complicated. 
Attempts to estimate supply and demand curves are also made at this stage. 

• Monetization of the impacts
Monetization comes from the estimated demand curves. Monetization is more difficult for impacts 
that are not traded in markets. However, there are a few examples of estimation of these non-trad-
ed incomes in the literature, especially in the reference article.20

•  Discounting 
The evaluated impacts need then to be discounted. The discount rate applied will be taken from the 
country’s government calculations of the discount rate for similar projects. 

•  Calculation of net present values 
The alternatives are compared upon computation of their net present values. 

•      Sensitivity analysis
Sensitivity analysis is performed to see how changes in variable affect the net present value of alter-
natives. In the end, a recommendation for the project to pursue is given, or the benefits of a certain 
intervention are shown.

19  Slides Microeconomics: Policy. 2016. M.Liski. Aalto University School of Economics. 
20  Valuing water, valuing livelihoods. Guidance on Social Cost-benefit Analysis of Drinking-water Interventions, with special reference 

to Small Community Water Supplies. World Health Organization.
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Figure 1. Workshop activities

Figure 2. Development ideas



Figure 3. New activities and potential prices.


